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This report has been prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I Investi-
gations. Copies of these guidelines may be obtained from the Office of
Chief of Engineers, Washington, D.C. 20314. The purpose of a Phase I
investigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspections.
Detailed investigation, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed computational evalu-
ations are beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
ca,;es where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the normai operat-
ing environment of the structure.

It is important to note that th. condition of a dam depends on
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. it would be incorrect to assume that the

present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through frequent inspections
can unsafe conditions be detected and only through continued care and
maLntenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
loic and hydraulic analyses. In accordance with the established Guide-
lins, the spillway design flood is based on the estimated "Probable
Maximum Flood" for the regiot. (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and servos as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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NA ASEDM I REPORT

NATINALDAMINSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMMENDATIONS

Name of Dam: LAKE LATTIMORE DAM

State & State No.: PENNSYLVANIA, 52-78

County: PIKE

Stream: DINGMANS CREEK

Date of Inspection: April 1, 1980

1!U
4 Based on the visual inspection, past performance and the available

engineering data, the dam and its appurtenant structures appear to be in

fair condition.'

In accordance with the Corps of Engineers' evaluation guidelines,

the size classification of this dam is small and the hazard classifi-

cation is high. The Spillway Design Flood (SDF) for a dam having these

classification$ is in the range of one-half the Probable Maximum Flood

(PMF) to the full PM?. The recommended SDF for this dam is one-half of

the PMF. The spillway capacity is inadequate to pass the SDF peak

Inflow without overtopping the dam. The project is capable of passing

only 17 percent of the PMF. Failure of this dam will significantly

increase the hazard to loss of life downstream from the dam. The spillway

capacity is seriously inadequate. The project, therefore, is considered

to be unsafe, non-emergency.

" The following recommendations are presented for immediate action by

the owner:

1. That a detailed hydrologic and hydraulic engineering analysis

be made by a professional engineer with experience in the

design and construction of dams to determine means for improv-

Ing the capacity of the spillway and reservoir system so that

it will meet the requirements of the Commonwealth of Pennsylvania

2., That all brush and trees be removed from the embankment slopes

and that a professional engineer, experienced in the design

and construction of dams, be consulted for the removal of tree

stumps and rootsj



/

73. That the drawdown facilities be made operable and 
be operated

and maintained on a regular basis

4., fhat the deteriorated areas of the spillway weir and walls b

repaired1

5. #hat a formal surveillance and downstream warning system be

developed for use during periods of high or prolonged
precipitation) a'-.4

6.' fhat an operation and maintenance manual be prepared for

guidance in the operation of the dam during normal and emergency
conditions, and that a schedule be developed for the annual
inspection of the dam and its appurtenant structures.

SUBMITTED BY: APPROVED BY:

BERGER ASSOCIATES, INC./ 1

HARRISBURG, PENNSYLVANIA

DATE: June 19, 1980 AMES W. PECK
WE, Colonel, Corps of Engineers

i istrict Engineer, ~~~~DATE '1 LL
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(~tun ~ PHASE ' NPCION REPORT

..... A.IONAL DAMINSPECION PROGRAM,

LAKE LATTIMORE DAM
0

" DI-ID PA-694061 -

SECTION I- PROJECT INFORMATION "ar>

1.1 GENERAL

A. Authority

The Dam Inspection Act, Public Law 92-367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a
program of inspections of dams throughout the United States.

B. Purpose

The purpose of this inspection is to determine if the dam
constitutes a hazard to human life and property.

1.2 DESCRIPTION OF PROJECT

A. Description of Dam and Appurtenances

Lake Lattimore Dam, formerlv known as Nyce Lake Dam, is an
earthfill structure with a concrete cure wall. The top of the dam is 15
feet above the original streambed elevation. The embankment is approxi-
mately 250 feet long and abuts a state highway at the right end. This
highway borders the south side of the reservoir (Plate II, Appendix E).
The spillway is located in the left abutment. It consists of a 110 foot
long ogee section which discharges the water into a short grouted riprap
channel. The forebay of the spillway is bridged by a steel beam bridge
supported on 5 piers. This pedestrian bridge has a wooden deck. The
emergency drawdown consists of two 42-inch pipes with slide gates at the
upstream end. Access to the control structure is frpm the breast of the
embankment.

B. Location: Delaware Township, Pike County
U.S.G.S. Quadrangle - Lake Maskenozha,
Pennsylvania - New Jersey

Latitude 41W-14.8 ' , Longitude 74*-55.5 '

Appendix E, Plates I & II
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C. Size Classification: Small: Height - 15 feet

Storage - 433 acre-feet

D. Hazard Classification: High (Refer to Section 3.I.E.)

E. Ownership: Ms. Cricket Snearing
Outdoor Program Manager

Girl Scout Council of Greater

Essex Count-
120 Valley Road
Montclair, NJ 07042

F. Purpose: Recreation

G. Design and Construction History

Lake Lattimore Dam was designed June 1929 by John F. Seem,
C.E., Tannersville, Pennsylvania, for the Nyce brothers, the original
owners. A permit for construction was issued by the Department of
Environmental Resources (PennDER) on August 22, 1929. Construction
started in September of that year and was supervised by the design
engineer. After a winter shutdown, construction was completed on June18, 1930. Repair work in 1965 was designed by Rinker, Kiefer and Rake,

Architects-Engineers, Stroudsburg, Pennsylvania, and in 1970 by Edward
C. Hess Associates, Stroudsburg, Pennsylvania. A permit for the repairs
in 1970 (Plates V & VI, Appendix E) was issued September 8, 1970. The
Contractor for both repairs was L.. Snyder, Dingmans Ferry, Pennsylvania.

H. Normal Operating Procedures

The reservoir is used as a recreational facility during the
summer months by the Girl Scouts. Operating procedures do not exist.
All inflow is discharged over the uncontrolled spillway.

1.3 PERTINENT DATA

A. Drainage Area (square miles)

From files: 9.0
Computed for this report: 11.1

Use: 11.1

B. Discharge at Dam Site (cubic feet per second)
See Appendix D for hydraulic calculations

Maximum known flood (estimated from 2758
U.S.G.S. gage records of Mill Creek
at nearby Mountainiiome, Pa.)
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outlet works low-pool outlet at pool 164
Elev. 1035.0

Outlet works at pooi level Elev. 1041.0 280
(spillway crest)

Spillway capacity at pool Elev. 1044.9 3322
(low point of dam)

D. Elevation (feet above mean sea level)

Top of dam (low point as surveyed) 1044.9

Top of dam (design) 1045.0

Spillway crest (normal pool) 1041.0

Upstream portal invert (slide gate openings) 1030.0

Downstream portal invert 1029.5

Streambed at centerline of dam -estimate 1030.0

D. Reservoir (miles)

Length of normal pool 0.5

Length of maximum pool 0.5

E. Storage (acre-feet)

Spillway crest (Elev. 1041.0) 199

Top of dam (Elev. 1044.9) 433

F. Reservoir Surface (acres)

Top of dam (Elev. 1044.9) 69

Spillway crest (Elev. 1041.0) 53.8

G. Dam

Refer to Plate V in Appendix E for plan and section.

Type: Homogeneous earthf ill with concrete core wall.

Length: 250 feet.
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Height: 15 feet.

Top Width: 10 feet.

Side Slopes: Design Surveyed
Upstream 2H to 1V 2.1H to 1V$Downstream 2H to 1V 3.8H to 1V

Zoning: Concrete core wall to elevation 1042.0.

Grouting: None reported.

H. Outlet Facilities

Type: Two 42" diameter concrete pipes through embankment.

Location: Near center of dam.

Closure: Two 42" slide gates on upstream end.

I. Spillway

Type: Concrete ogee section.

Width: 110 feet.

Location: Left abutment.

Crest Elevation: 1041.0

Low Flow Notch: 30' wide at elevation 1040.9

Approach Channel: 120' wide with bridge located about 40'

upstream of right end of ogee.

Downstream Channel: Grouted riprap apron.

J. Emergency Outlet

See Section 1.3.H.
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SECTION 2- ENGINEERING DATA

2.1 DESIGN

The engineering design data for Lake Lattimore Dam (Nyce Lake) are
not very extensive and are limited to the construction drawings prepared
by the design engineers. The original design drawings, prepared in
1929, consisted of four drawings of which two have been reproduced as
Plates III and IV in Appendix E. One drawing, not reproducible, indicated
that test pits were excavated. Overburden was about four feet thick
consisting of clay underlain by hardpan. A report prepared by PennDER
on the application for a permit to construct the dam indicates that the
spillway capacity was 3375 cfs which was considered to be adequate.

Repairs to the facilities were made in 1970. The available design
data consists of two drawings, reproduced as Plates V and VI in Appendix
E. Plate V is a tracing of one of the original drawings.

2.2 CONSTRUCTION

The available construction data are limited to the design drawings
and some inspection reports by a representative of the State. These
reports indicate that the overburden consisted of a mixture of clay and
stone over yellow hardpan. The trenches for the core wall and ogee
section were excavated into this hardpan. A spring was encountered
during the excavation to the right of the blowoff pipes. The final
report indicates that the construction was apparently accomplished with
good workmanship.

2.3 OPERATION

Formal records of operation have not been maintained by the owner(s).
Inspection reports in the 30's and 40's indicate that maintenance was
not sood. Indications are that brush and trees were present on the
embankment slopes.

Seepage adjacent to the blowoff pipes was recorded in 1935 and
presumed to originate from the spring encountered during construction.
The original bridge over the spillway forebay collapsed in 1948 and was
replaced at a later date.

2.4 EVALUATION

A. Availability

The available data, consisting of construction drawings and
inspection reports, are located in the files of PennDER.
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B. Adequacy

The available engineering data, combined with the visual site
inspection, are considered to be adequate for making a reasonable assess-

ment of the dam and its appurtenant structures.

C. Operating Records

Operating records, including maximum pool levels, are not
maintained by the owners.

D. Post Construction Chang es

Besides some repair work of the spillway crest and spillway
abutment walls, a change was made to the top of the control tower. The
upper part of this structure was replaced in 1970 (Plate VI, Appendix E)
and the access footbridge to this structure was replaced with earthfill
between two retaining walls.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

A. General

The general appearance of Lake Lattimore is fair. Brush and
trees are growing on the upstream and downstream slopes of the embankment.
The spillway ogee section has some spalling of concrete and the gates on
the outlet facilities are rusted and could not be operated during the
inspection.

The visual inspection check list and sketches of the general
plan and profile of the dam, as surveyed during the inspection, are
presented in Appendix A of this report. Mr. Art Hoehne represented the
owners and accompanied the inspectors.

Photographs taken on the day of inspection are reproduced in
Appendix C.

B. Embankment

A heavy growth of small trees and brush is present on the
upstream and downstream slopes of the embankment. Signs of stability
problems or seepage were not detected on the slopes. The toe of the dam
was dry. The design drawings indicate a long low embankment paralleling
the state highway. At the present, the edge of the reservoir is adjacent
to the shoulder of the highway. It appears that the highway has been
raised and that a portion of the dam embankment was incorporated into
the highway fill. The profile, as surveyed (Plate A-IT), indicates that
the embankment has a low point at elevation 1044.9. The embankment ends
at the road. The road forms a barrier on the south side of the reservoir.
A small area south of the roadway is at a lower elevation and has no
apparent outlet. The highway rises to the east and prevents any flow in
that direction.

C. Appurtenant Structures

The spillway forebay was excavated into the left hillside
(Plate V, Appendix E) and is bridged by a steel beam structure supported
by five concrete piers. The concrete of the piers shows deterioration
(Photograph 4, Appendix C). This does not affect the safety of the dam.

The spillway section is a 110 foot long ogee nearly perpen-
dicular to tile centerltne of the, dam. The ogee section shows some
deterioration consisting of exposed aggregate and spalling of a few
corners at construction joints. Although the spalling is not serious,
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preventive maintenance is recommended. The weir has a small notch

located near the center of its length for low flow. The slab below the
ogee section consists of grouted riprap and is in fair condition.

A low concrete wall on the left side has deteriorated and
should be repaired to prevent future damage to the riprap and the hillside.

A concrete wall on the right side is constructed against the embankment
fill. This wall makes a 90' turn at the toe of the fill and forms the
right spillway wall and continues as the headwall for the outlet pipe.

This wall is in good condition. Two 42-inch concrete pipes were installed.
These pipes are closed off with sliding gates at the upstream end and
are operated by controls located on the top of a concrete endwall.
Concrete walls extend from the tower to the embankment. Backfill was
placed between these walls, thus providing access to the tower from the
embankment. The gates were last operated in 1970. On the day of inspec-
tion, the gates could not be budged. The operating mechanism is heavily

rusted.

D. Reservoir Area

The reservoir is surrounded by wooded slopes except where the

highway borders the reservoir. The banks appeared to be stable.

E. Downstream Channel

The downstream channel below the spillway is a natural stream
with exposed rocks on the bottom and sides. The channel passes under
the hihway about 500 feet downstream from the dam and flows through a
State park half a mile further downstream. Extensive picnic facilities
exist in this park within the floodplain. There are several cottages
near the stream about 7700 feet downstream. A potential hazard to loss
of life exists downstream if the dam fails. The hazard category for

this dam is considered to be "High."

3.2 EVALUATION

The overall visual evaluation of these facilities indicates that
the dam and its appurtenant structures are in fair condition, mainly due
to poor or non-existing maintenance procedures. Recommendations include
removal of all brush and trees from the embankment and some repair of
the spillway weir and walls. The sliding gates on the outlet should be
greased and operated at regular intervals.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The operational procedures at Lake Lattimore Dam are limited. The
reservoir is used for recreation and the pool level is maintained at the

elevation of the spillway crest. Any additional inflow is discharged
over the spillway.

4.2 MAINTENANCE OF DAM

The top of the dam provides access to the Girl Scout Camp and is
kept free of trees and brush. The embankment slopes, however, are
covered with trees and brush and no maintenance has been provided.

4.3 MAINTENANCE OF OPERATING FACILITIES

The gates on the outlet pipes have not been maintained or operated

during the past 10 years. The handle to operate the gate stems is
stored in the basement of the caretakers house.

4.4 WARNING SYSTEM

A formal surveillance and downstream warning system does not exist
at the present time.

4.5 EVALUATION

The operational procedures for these facilities should include the

removal of trees, brush and high weeds on an annual basis. The operating

mechanism of the sliding gates should be greased regularly and the gates

should be opened at least on an annual basis.

A formal surveillance and downistream warning system should be

developed for use during periods of high or prolonged precipitation.
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic analyses available from PennDER
for Lake Lattimore Dam were not very extensive. No stage-discharge

curve, stage-storage curve, unit hydrograph, nor flood routings were
contained in the PennDER files.

B. Experience Data

There are no records of flood levels at Lake Lattimore Dam.
Based on records of the U.S.G.S. stream gage on Mill Creek at nearby
Mountainhome, Pa., the maximum inflow to Lake Lattimore is estimated to

be 2758 cfs. This flood was apparently passed without difficulty.

C. Visual Observations

On the date of the inspection, no conditions were observed
that would indicate that the appurtenant structures of the dam could not

operate satisfactorily during a flood event until the dam is overtopped.
It was noted that the gates on the outlet works are rusted and could not
be operated. Upstream of Lake Lattimore are three manmade dams and two

natural lakes. These impoundments were included in the hydrologic
evaluation in Appendix D.

D. Overtopping Potential

Lake Lattimore has a total storage capacity of 433 acre-feet

and an overall height of 15 feet, both referenced to the top of the dam.
These dimensions indicate a size classification of "Small," the hazard

classification is "High" (See Section 3.1.E.).

The recommended Spillway Design Flood (SDF) for a dam having

the above classification is in the range of one-half the Probable Maximum
Flood (PMF) to the full PMF. Because of the size, the recommended SDF

is one-half the PMF. For this dam, the SDF peak inflow is 11,085 cfs

(See Appendix D for HEC-I inflow computations).

Comparison of the estimated SDF peak inflow of 11,085 cfs with

the estimated spillway discharge capacity of 3,322 cfs indicates that a

potential for overtopping of Lake Lattimore exists.

An estimate of the storage effect of the reservoir and routing

of the computed inflow hydrograph through the reservoir shows that this

dam does not have the necessary storage available to pass the SDF without
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6i overtopping. l' spillway-r,,,;(,rvoir sy, ;tem can pa. only a flood eve~t
equal tiu 17% of a PHF.

E 1)_im Break I'va luir I on

Tile calculat ions to d't#,rmint, the behavior of tlhe da-. In th.
ev nt oat x overtoppin; and a rt ulting brL, trchi ng of the erbankmenit
idi t i I that th're will be a substent lal increas,, in water levw..s
,lownetr,.am from thet dam.

.ev,.ral cot tges are locatvd about 7,700 feet downstr, am fro:
ti dam. '

1 1 he t ali Is of tle result1s of a dam break analy is, usiii,, ti.

U.S. Army Corp of IL ' ileer!; IIEC-I program, t he wate-r surfect,_ eleV, iou
il tile vi, itity ot t!t. t hOUt.CS have been compared for several conditi ;:t

rprior to and after it daum break. (Reft.r to Table 1, Appendix 1). !,r ..
earth embankment. it Is estimated that one-half foot o" overtopplu;,,
would re-ul! t in a breach. For this report, it was assumed that the
concrte core walI would fail when the embankment erodes. Calculations
indicate that 22 percent of the PMF inflow would ciuse an overtopping of
0. i foot. 1he, Increase in water levels downstream due to overtoppin: el

1,/2 foot with i no failtire as compared to no overtopping would be '. .
t foot. While more property would be exposed to flooding, the intrea;. to
the ti;:,ard to loss of life is not considered significant. With failure',
however, lite breaching analvsis indicates a rise of 1.6 feet above thc
flow level _Just prior to breach when considering a 15 minute time to
co,qpetv the breach anlI a 1.0 foot rise above flow level just prior to
breach when considering a one hoUr time to complete the breach. flhe
incrta.-e in ha'.ard -o loss of life and prope-t\ damage is reflected nut,
only inl the increase in d,,pthi of water of 1.6 feet in the 15 minute
breach and 1.0 foot in the one hour breach, but more significantly Ill
the shorter time to reach the peak. Less time would be available to
rospund to the floodiiig under the breach conditions.

RPeing an te tLl embankment, it is judged that the breach would
be completed betwuen the IS minute and the one hour period. The numerical
difference of water levels is 0.6 foot. The property damage would be
similar with either time of failure. Ag.ain, however, the time factor is
most significant regarding loss of life. Calculations indicate that the

water depth will increase at a rte of 1.6 feet In 30 minutes under t ,.
15 minute brearh -ondit ion.

Three dams and two natural lakes are located upstream of Lake
Lattimore Dam. For this evaluation, none of those dams were considered
to have failed (Sf.e Appendix D).

On the basis of these calculations, it Is concluded that the
hazard to lobs of lifo and property damage is significantly increased
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when the dam is overtopped andfie scmae te conditionjs
prior to failure.

Refer to Table 1, Appendix D, for comparison of flood water
levels.

F. Spillway Adequacy

The small size category and high hazard category, in accordance
with the Corps of Engineers criteria and guidelines, indicates that the
spillway design flood for this dam should be in the range of one-half
the Probable Maximum Flood (PMF) to the full PMF. The recommended ODF
is one-half PMF.

Calculations show that the spillway discharge capacity and
reservoir storage capacity combine to handle only 17% of the PMF (Refer
to Appendix D).

Since the spillway discharge and reservoir storage capacity
cannot pass one-half of the PMF and because the downstream hazard to
loss of life is high and this hazard is significantly increased when the
dam fails as compared to just prior to failure, the spillway is judged
to be seriously inadequate.

The hydrologic analysis for this investigation was based upon
existing conditions of the watershed. The effects of future development
were not considered.

3 -12-



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observations

1. Embankment

The visual inspection of Lake Lattimore Dam did not
detect any signs of embankment instability. There were no signs of
sloughs or seepage. The downstream slope is apparently flatter than tile
design drawings indicate. Additional fill was placed to the top of the
right spillway wall.

2. Appurtenant Structures

The spillway weir and walls show some deterioration, but
are apparently stable. No excessive settlement or deflection was noted
during the inspection. The outlet and control structure appears to
be In good stable condition. There were no signs of cracking or movement
in the joints.

B. Design and Construction Data

1. Embankment

The typical section and plans in Appendix E indicate that
a concrete core wall was placed in a trench. This wall has an indicated
base width of about 2.5 feet and extends up to one foot above normal
pool level. Inspection reports indicate that the foundation for this
core wall was inspected and approved by a State engineer. A 12-inch
thick layer of riprap was placed on the upstream slope. There are no
indications of a toe drain.

2. Appurtenant Structures

The concrete ogee section is keyed into the hardpan and
has a base width of six feet and appears to be adequate for the height
of construction. Details of the abutment walls are limited. The walls
are not reinforced. Photographs taken during construction indicate wall
thickness of two to four feet, varying with height.

The spillway slab downstream of the weir consists of
grouted handlaid riprap with a two foot deep cutoff wall at the downstream
end (Plate IV, Appendix E).

The concrete at the upstream end of the outlet pipeapparently deteriorated considerably and was replaced in 1970 with new

-13-



concrete starting at about 2.5 feet above the top of the pipes (Plate
V1, Appendix E). The walls extending from this tower to the embankment
are reinforced. The embankment foundation apparently has consolidated
sufficiently so that these walls have not settled or cracked.

The outlet pipe has one seepage collar besides the cutoff
wall formed by the core wall.

C. Operating Records

Operating records for this dam have not been maintained.

D. Post Construction Ch4nge

Changes were limited to repair work on the spillway wall (in
1965) and the reconstruction of the intake control structure. The
reconstruction of the highway in the early 60's included raising the
roadway and incorporating the embankment, paralleling the road, into the
roadway fill.

E. Seismic Stability

This dan is located in Seismic Zone I and it is considered
that the static stability is sufficient to withstand minor earthquake-
induced dynamic forces. No studies or calculations have been made to
confirm this assumption.

-14-
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SECTION 7 -ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection and the review of the available design
anionsteudein ofedam niapetarsto bae Ladequate Dand the inspeircondi
adctution data indicatef thedmaato ae Latimore Dand ise inspfaironi

ddntdetect any signs of instability or seepage that could indicate
aunsafe condition. Improved maintenance practices are required to

ensure continued safe operation of the facilities.

The hydrologic and hydraulic computations indicate that the
combination of reservoir storage capacity and the spillway discharge are
adequate to pass only 17 percent of the PMF. Failure of the dam due to
overtopping will significantly increase the hazard to loss of life
downstream of the dam. The spillway capacity is seriously inadequate.
The dam, therefore, is considered to be unsafe, non-emergency.

B. Adequacy of Information

The design and construction information contained in the files
of PennDER, combined with the visual inspection, are considered to be
adequate for making a reasonable assessment of this dam.

C. Urgency

The recommendations presented below should be implemented
immediately.

D. Additional Studies

p A detailed hydrologic and hydraulic analysis should be performed
by a professional engineer, experienced in the design and construction
of dams, to determine means for improving the capacity of the spillway.

7.2 RECOMMENDATIONS

In order to assure the continued satisfactory operation of this
dam, the following recommendations are presented to the owner for imme-
diate implementation:

1. That a detailed hydrologic and hydraulic engineering analysis
be made by a professionial engineer with experience in the
design and construction of dams to determine means for improv-
ing the capacity of the spillway and reservoir system so that
it will meet the requirements of the Commonwealth of Pennsylvania.
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2. That all brush and trees b,. removed from the embankment slopes
and that a professional engineer, experienced in the design
and construction of dams, be consulted for the removal of tree

Lumps and roots.

3. That the drawdown facilities be made operable and b ,pr;, ':4 nid

maintained on a regular basis.

4. That the deteriorated areas of the spillway weir and walls be
repaired.

5. That a formal surveillance and downstream warning system be

developed for use during periods of high or prolonged
precipitation.

6. That an operation and maintenance manual be prepared for

guidance in the operation of the dam during normal and emerzgency
conditions, and that a schedule be developed for the annual
Inspection of the dam and its appurtenant structures.

-16-
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CHECK LIST

PHASE I - VISUAL INSPECTION REPORT

PA DER # 52-78 NDI NO. PA-00406

NAME OF DAM Lake Lattimore Dam HAZARD CATEGORY High

TYPE OF DAM Earth embankment

LOCATION Delaware TOWNSHIP Pike COUNTY, PENNSYLVANIA

INSPECTION DATE 4/1/80 WEATHER Clear, sunny TEMPERATURE 40-50

INSPECTORS: R. Houseal (Recorder) OWNER'S REPRESENTATIVE(s):

H. Jongsma Art Hoehne

R. Shireman

A. Bartlett

NORMAL POOL ELEVATION: 1041.0 AT TIME OF INSPECTION:

BREAST ELEVATION: 1045.0 (Design) POOL ELEVATION: 1041.15

SPILLWAY ELEVATION: 1041.0 TAILWATER ELEVATION:

MAXIMUM RECORDED POOL ELEVATION: No records

GENERAL COMMENTS:

Attempted to open gates; not successful.

A-i
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NDI NO. PA-004 06

VISUAL INSPECTION

EMBANKMENT

OBSERVATIONS AND REMARKS

A. SURFACE CRACKS None evident.

B. UNUSUAL MOVEMENT None evident.
BEYOND TOE

C. SLOUGHING OR EROSION None evident.
OF EMBANKMENT OR
ABUTMENT SLOPES

D. ALIGNMENT OF CREST:
HORIZONTAL: Horizontal - good.
VERTICAL: Vertical - Refer to Profile, Plate A-II.

E. RIPRAP FAILURES No riprap failures evident.

F. JUNCTION EMBANKMENT Abutment good at bridge and near roadway.
& ABUTMENT OR
SPILLWAY

G. SEEPAGE None observed.

H. DRAINS None observed.

J. GAGES & RECORDER None.

K. COVER (GROWTH) Trees and brush on both slopes upstream and

dowitream. Crest - grass covered.
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NDI NO. PA-00 406

VISUAL INSPECTION

OUTLET WORKS

_________________OBSERVATIONSANDREMARKS

A. INTAKE STRUCTURE Headwall with gates and controls for two 42" pipes.

B. OUTLET STRUCTURE Endwall through which the two 42" steel pipes

discharge.

C. OUTLET CHANNEL Excavated open channel with brush and small trees

on the near 1:1 side slopes. Channel is clear of

obstructions.

D. GATES
Two 42" gates controlling the discharge through
the 42" 0 steel pipes. Rising stem type controls

are rusty and need some maintenance attention.

E. EMERGENCY GATE
Refer to D. above.

F. OPERATION &
CONTROL Unknown. Gates probably last opened in 1970.

G. BRIDGE (ACCESS) Approach directly from embankment. No bridge.
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NDI NO. PA-00406

VISUAL INSPECTION
SPILL WAY

__________________OBSERVATIONS AND REMARKS
A. APPROACH CHANNEL

Approach channel is from side of main reservoir.
It turns 900 to the right to meet the main
spill way.

B. WE IR: The spillIway is an ogee type sect ion. Its condi-
Crest Condition tion is fair as indicated byv exposed aggregate
Cracks and the loss of some spots along the crest.
Deter iora tion 'The wails are in good condition showing only
Foundation slight crack~s. Thiey are vert ical. and do not
Abutmients appear to have settled or otherwise been displaced.

C. DISCHARGE CHANNEL: n iscliar ' ,,( channel bel ow ogee is stone lined and
L inTing has a slope break in the flow path. Several
Cracks large (4" Lo 6") clump trees are growing in the
St illi ng Basin channel Just at the toe of the chute. Thiere

is no stilling basin.

D0. BR IDGE &PI ERS One br idge spans the approach channel . Refer to
ske tch for l oca tion. 1It has ') concrete piers
wh ichi ;upport two steel girdlers and a wooden
deck.

E. GATES F. OPERATION
EQIJ I PMENT None.

F. CONTROL &HISTORY No records.

A- 4



VISUAL INSPECTION 
N O A0 0

___________________OBSERVATIONS AND REMARKS

I NSTRUMENTAT ION

Monumentation Norio.

Observation Wells Nonio.

We irs None.

Piezometers None.

Staff Gauge None.

Other None.

RESERVOIR

Slopes Wood I ads.

Sedimentation Noneo reported 4:1±.

Watershed Lightly wooded, some residential developments.
Description

DOWNSTREAM CHANNEL
N;3t1ral , tream, Dingman Creek.

Condition Stonle bottom.

SIlope-, WoodedI, mioderat e sl opes.

Approximate Varies-. Chlid State Park about 112 mile, downi-
Population s t ream. Ilirgmans Ferry is 4 miles downstream.

No. Homes Scvoral ol iges near the stream about 7700

feet dounistream.

A- 5



F/oco

Cozc-/ Wy/ 0

S-4aGa3'
Rr~sfQd

* *~ Cotb/les/ole

spi//way(6rot/ed)

- De/er/oroy/ed

(b

loK17 Pr Ivc7/e Road

LAKE LATTIMORE DAM

PA. -00406
INSPECTION SURVEY

PLATE A-I



00*,

-04-

0 S 0

0J z
W0

9'Q.oo z

ww

O'.9-1kOl 0 1./ o z

co

o/ oz
m

\ '9 o/ ,

,-00,0 cz
0010

u z

LAKE LATTIMORE DAM

PA.-00406
INSPECTION SURVEY

PLATE A-It



APPENDIX B

CHECKLIST OF ENGINEERING DATA

APPENDIX B



CHECK LIST
ENGINEERING DATA

PA DER # 52-78 NDI NO. PA-00406

NAME OF DAM Lake Lattimore Dam

ITEM REMARKS

AS-BUILT DRAWINGS Not existing.

Design drawings in PennDER files.

REGIONAL VICINITY MAP U.S.G.S. Quadrangle - Lake Maskenozha, PA-NJ
See Plate II, Appendix E

CONSTRUCTION HISTORY Foundation inspection reports by state
representative.

GENERAL PLAN OF DAM Plate V, Appendix E.

TYPICAL SECTIONS Plate III, Appendix E.
OF DAM

OUTLETS:
PLAN
DETAILS Plates III through VI, Appendix E.
CONSTRAINTS None.

DISCHARGE RATINGS None.
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NDI NO. PA-00406

ENGINEERING DATA

ITEM REMARKS

RAINFALL & No records.
RESERVOIR RECORDS

DESIGN REPORTS Not available.

GEOLOGY REPORTS None.

DESIGN COMPUTATIONS: None.
HYDROLOGY &

HYDRAULICS
DAM STABILITY
SEEPAGE STUDIES

MATERIALS INVESTIGATIONS:
BORING RECORDS None.
LABORATORY None.
FIELD 3 test pits.

POST CONSTRUCTION None.
SURVEYS OF DAM

BORROW SOURCES Unknown.
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NDI NO. PA-O0 406

ENGINEERING DATA

ITEM REMARKS

MONITORING SYSTEMS None.

MODIFICATIONS None.

HIGH POOL RECORDS No records.

POST CONSTRUCTION None.

ENGINEERING STUDIES
& REPORTS

PRIOR ACCIDENTS OR None.
FAILURE OF DAM

Description:

Reports:

MAINTENANCE & None, except inspection reports by state.
OPERATION RECORDS

SPILLWAY PLAN, SECTIONS Plate IV and V, Appendix E.
AND DETAILS

B-3



NDI NO. PA-00 406

ENGINEERING DATA

ITEM REMARKS

OPERATING EQUIPMENT, Two upstream slide gates on construction
PLANS & DETAILS outlet.

CONSTRUCTION RECORDS Inspection report by state during the excavation
period.

PREVIOUS INSPECTION None.
REPORTS & DEFICIENJCIES

ISCELLANEOUS
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NDI NO. PA-00406

CHECK I IST
HYDROLOGIC ANI' HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: woodland and swamps

ELEVATION:

TOP NORMAL POOL & STORAGE CAPACITY: Elev. 1041 Acre-Feet 199

TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev. 1044.9 Acre-Feet 433

MAXIMUM DESIGN POOL: Elev. 1045

TOP DAM: Elev. 1044.9

SP I LLWAY:

a. Elevation 1041 with low flow notch at 1040.9

b. Type concrete ogee section

c. Width 110'

d. Length --

e. Location Spillover left abtitnent

f. Number and Type of Gates none

OUTLET WORKS:

a. Type two 42" diameter concrete pipes with slide gates

b. Location center of dam

c. Entrance inverts 1010

d. Exit inverts 1030

e. Emergency drawdown facilities 2 slide gates

HYDROMETEOROLOGICAL GAGES:

a. Type none

b. Location

c. Records

MAXIMUM NON-DAMAGING DISCHARGE: 1 122 cfs
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SUMMARY DESCRIPTION

OF
FLOOD HYDROGRAPH PACKAGE (HEC-I)

DAM SAFETY VERSION

Tile hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer
program identified as the Flood Hydrograph Package (HEC-I) Dam Safety
Version.

The program has been designed to enable the user to perform two
basic types of hydrologic analyses: (1) the evaluation of the over-
topping potential of the dam, and (2) the capability to estimate the
downstream hydrologic-hydraulic consequences resulting from assumed
structuiral failures of the dam. A brief summary of the computation
procedures typically used in the dam overtopping analysis is shown
below.

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reservoir
to determine if the event(s) analyzed would overtop the
dam.

Routing of the outflow hydrograph(s) of the reservoir to
desired downstream locations. The results provide the
peak discharge and maximum stage of each routed hydrograph
at the outlet of the reach.

The output data provided by this program permits the comparison of
downstream conditions just prior to a breach failure with that after a
breach failure and the determination as to whether or not there is a
significant increase in the hazard to loss of life as a result of such a
failure.

The results of the studies conducted for this report are presented
in Section 5.

For detailed information regarding this program refer to the Users
Manual for the Flood Hydrograph Package (HIEC-l) Dam Safety Version
prepared by the Hydrologic Engineering Center, U.S. Army Corps of
Engineers, Davis, California.
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HYDROLOGY ANl) IHFDRAULIC ANALYSIS

DATA BASE

NAME OF DAM: ,AKE LTTIHORE . RIVER BASIN: DEAWAR.
PROBABLE MAXIMUM PRECIPITATION (PMP) = 21.9 INCHES/24 HOURS

IFOR FOOTNOTES SEE WXF T P,,E I)

STATION I 2 3 4

SIIVER MARCEL MARCEL CAMP MASSAD
STATION DESCRIPTION LAKE LAKE LAKE DAM LAKE

DRAINAGE AREA (SQUARE MILES) .64 3.74 2.75

CUMULATIVE DRAINAGE AREA .64 4.38 4.38 7.13
(SQUARE MILE)

G 6 HOURS l11 111 111
Z o H1 HOURS 123 123 123LI tl .

24 HOURS 133 133 133
in z ,48 HOURS 142 142 142
-) 4 uJ 72 HOURS

"Q C:)_ Zone 1 - -

ZONE 1 1 1
3.

<,: /c 4)

, %c /cp .45/1.23 .45/1.23 .45/1.23

0 L (MILES) I 1  2.88 3.35
LI= . 28

L , (MILES) 7 1.40

C (L L,,) (hours) Ct (L1 )U 6 1.52 1.96
z .57

CREST LENGTH (FT.) 10 60
I-

FREEBOARD (FT.) 1 6.5

DISCHARGE COEFFICIENT 2.7 3.88

-J EXPONENT 1.5 1.5

CIA.

u) ELEVATION 1307 1231

NORMAL POOL 140.2 29.5 12.3

uj ELEV. 1320 = 175 1240 = 41.9 1180 = 25.6

ELEV.

j7 NORMAL POOL( 7
) 3704 159 61.4

S" ELEV. 1228 = 0 1214.9 = 0 1055 = 0

0 et ELEV.

ELEV ..



HYDROLOGY AND tt'I'DRAULIC ANALYSIS
DATA BASE

NAME OF DAM: LAKE IATTIMORE RIVER BASIN>. DELAWARE

PROBABLE MAXIMUM PRECIPITATION (PMP) 21.9 INCHES/24 HOURS"'

IFOR FOOTNOTES SEE NEXT PAGE)

STATION I 2 3 4

STATION DESCRIPTION CAMP MASSAD NTCHERCRONK WOODPECKER WOODPECKER

LAKE DAM POND LAKE LAKE DAM

DRAINAGE AREA (SQUARE MILES) .40 .98

CUMULATIVE DRAINAGE AREA 7.13 .40 1.38 1.38
(SQUARE MILE)

1- Q 6 HOURS 111 iii
0 12 HOURS 123 123
" L 24 HOURS 133 133

48 HOURS 142 142
- ui 72 HOURS
Sione - -

ZONE 1 1a

-( 4 )
a Cp /C' .45/1.23 .45/1.23

L (MILES) 1  1.74UJ Ll .57"
L , (MILES) 

1.0co 1.08

0.3_ Tp Ct (L L,,) (hours) Ct6(=) 0 .6_ 1.49
z .88
U/)

CREST LENGTH (FT.) 110 10 41

3 FREEBOARD (FT.) 5.5 1 2

- DISCHARGE COEFFICIENT 3.88 2.7 2. 7

- EXPONENT 1.5 1.5 1.5

-L

U) ELEVATION 1170 1266 1 1176

NORMAL POOL 38.0 57.7

U) L

ELEV. 280 = 69.2 = 117.9

.. NORMAL POOL L?  353 192.3

too0 r FLEV. 238.1 = 0 1166 = 0

! eLEV-

I [IEV -



HYDROLOGY AIII) 1H00RAULIC ANALYSIS
DATA BASE

NAME OF DAM: LAKE LATTTMORE -. . RIVER BASIN: DEAWARE

PROBABLE MAXIMUM PRECIPITATION (PMP) = 21.9 INCHES/24 HOURS

(FOR FOOTNOTES SEE NEXT PACE)_

STATION I 2 3 4

LAKE
STATION DESCRIPTION LATTIMORE LArTIMORE

I DAM

DRAINAGE AREA (SQUARE MILES) 2.62

CUMULATIVE DRAINAGE AREA 11.13 11.13
(SQUARE MILE)

6 HOURS 111
Z 0 12 HOURS 123
-W, o24 HOURS 133

_- 48 HOURS 142
- L aw 72 HOURSu_ M
4 0 0 Zone 1

ZONE (1

4(4)
SCp IC, .45/1.23

L (MILES) 2.20

L,, (MILES)
cr c.80

"' < L.Lo
0 "3

o a. T : C, (LL,,) (hours) 1.46

z
Un

CREST LENGTH (FT.) 110

o FREEBOARD (FT.) 4

DISCHARGE COEFFICIENT 3.88

EXPONENT 1.5
-Lo.

ELEVATION 1041

NORMAL POOL 53.8

U ELEV. 1060=126.9

ELEV.

NORMAL POOL 199

(8) 1029.9=0

0 r r E L E V .

ELEV 

J



(1)llwlroii ortolt) ical Report 33 (Figure 1), U.S. Army, Corps of

Engineers, 1956.

(2) Ilydrometeorological Report 33 (Figure 2), U.S. Army, Corps ofI Engineers, 1956.

(Ilvdrological zone defined by (:orps of Engineers, Baltimore District,
for determining Snyder's Coefficients (Cp and Ct.

(4)Snyder's Coefficients.

(5)
I = Lenth of longest water course from outlet to bas:in divide.
Lca = Lensth of water ,course from outlet to point opposite the

centroid of drainage area.

(6)Planimetered area encompased by contour upstream of dam.

(7)PennDER files.

(8)Computed by conic method.

k



TABLE NO. 1

COMPARISON OF WATER SURFACE ELEVATIONS

LAKE LATTIMORE DAM

PMF = 23,807 cfs

Crest Elevation - 1044.9 Low Point - 1044.9 Spillway Elevation - 1040.9

(REST OF DAM 7700' D/S OF DAM*
STAGE ELEVATION DEPTH ELEVATION

A. At Low Point in 1044.9 0 751.6

Embankment Crest

B. 22% PMF Overtopping 1045.51 .61 752.5

No Breach

C. 22% PMF Overtopping 1045.42 .52 754.1

(15 Min. Breach)

D. 22% PMF Overtopping 1045.43 .53 753.5

(1 Hour Breach)

*Several cottages located about 7700 feet downstream of Lake Lattimore Dam.

This area was considered to be tile damage center.

Condition C: (Time refers to elapsed time after start of storm). Time to
reach breach elevation 1.045.4 at dam = 42.25 Hours. Water

level 7700' downstream prior to breach = 752.5. Duration of
breach = 15 Minutes. Time for breach to peak 7700' down-
stream = .5 Hours. Peak elevation 7700' downstream due to

breach = 754.1. Rate of increase in water level = 1.6 in
30 Minutes.
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* -r l l. , (

is 448-,,3.9)

FOI' HYI1ORAFH rACKAGE (HEC-1)
DAM SAFETY VDF[fLIJ JULY 1978

LA'31 MP[,IFICATION 26 FEB 79
Al LAKE LATTIMORE DAM $**I DINGMANS CREEK

A2 DELAWARE IWF,, PIKE CDUNTY, PA.

o 3 A3 NDI # PA-00406 PA DER I 52-78
4 B 300 0 15 0 0 0 0 0 -4 0
5 BI 5
6 J 1 9 1
7 J I ,85 .75 .6 .5 .4 ,3 .2 .1
8 K 1 1
9 KI INFLOW HYDROGRAPH - SILVER LAKE SUBAREA

10 M 1 1 .64 11,13
11 P 21.9 111 123 133 142
12 T 1 .05
13 W .57 .45
14 X -1.5 -,05 2
15 k 1 2 I
16 KI RESERVOIR ROUTING - THRU SILVER LAKE
17 Y I
18 YI 1 3704 -1
19 Y4 1307 1308 1309 1310 1311
20 )5 0 27 481 1286 2320
21 $4 0 140.2 175
2? SE 1228 1307 1320
23 $$ 1307o 24 SD 1308
25 K 1 3 1
26 KI ROUTING THRU REACH 2 - 3
27 Y I
28 YI I
29 Y6 .1 .08 .1 1279 1320 2400 .0117
30 Y7 0 1320 350 1300 BO 1280 910 1279 920 1279
31 Y7 980 1280 1650 1300 1980 1320
32 K 1 4 1
33 l ROUTING THRU REACH 3-4
34 Y I
35 YI I
36 Y6 .1 .00 .1 1244 1300 4200 ,0093
37 Y7 0 1280 10 12P0 370 1260 440 1244 450 1244
38 Y7 600 1260 760 1280 1050 1300o 39 K 5 1
40 KI INFLOW HY['RUGRAf Il - MARCEL LAKE SUBAREA
41 M 1 1 3.74 11.13
42 P 21.9 111 123 133 142
43 T 1 .05
44 W 1.52 .45
4j X -1,5 -.05 2
46 K 2 6 1

4; KI COMBINE HYPROGRAFHS AT MARCEL LAKE
48 K 1 7 1
49 Kl RESERVOIR ROUTING - THRU MARCEL LAKE
50 Y I

1 Yl I 159
52 SA 0 29.5 41,9

F $[1214,9 1231 1249
54 i5 1I1 60 3. 89 1.5



1 Nki LUib I1L 1Ii['KUUIkAi hi Ai tiikLLL LAN[
48 K 1 7 1
49 KI RESERVOIR ROUITLG - THRU MARCEL LAkE
50 Y I
1 51 YI 1 159

52 SA 0 29.5 41,9
53 $E1214.9 1231 1240
54 Is 1231 60 3,88 1.5
55 $D12375 2.7 1.5 800
56 N 1 8 1
57 KI ROUTING THRU REACH 7 - 8
58 Y 1

59 Y6 I
60 Y6 .1 108 .1 1207 1260 900 .0138
61 Y7 0 1260 200 1240 400 1220 720 1207 730 1207
62 Y7 840 1220 1050 1240 1200 1260
63 K 9 1
64 Ki INFLOW IIYDROGRAPH - CAMP MASSAD LAKE SUBAREA
65 M I I 2,? 11.13
66 P 21,9 111 123 133 142
67 T 1 .05
68 W 1.96 .45
69 X -1.5 -.05 2
70 K 2 10 1
71 kI COMBINE HYDROGRAPHS AT CAMP MASSAD LAKE
72 K 1 11 1
73 KI RESERVOIR ROUTING - THRU CAMP MASSAD LAKE
74 Y I
75 Y1 1 61.4
76 SA 0 12.3 25.6
77 SE 1155 1170 1180
78 IS 1170 110 3,88 1.5

79 $D1175.5 2.7 1.5 450
80 K 1 12 1
t NI ROUTING THROU PEACH 11 - 12

82 Y 1
83 Y1 I
B4 Y6 .1 .08 *1 1146 1200 2000 .01
85 Y7 0 1200 100 1180 1030 1160 1220 1146 1230 1146
86 Y7 1670 1160 1880 1180 2000 1200
B) K 1 13 1
go Ni ROUTING THRU REACH 12 - 13

890 yl

91 16 .09 .06 0? .081 1140 3100 .021
92 Y7 0 1140 200 1120 350 1100 520 1081 530 1081
93 Y7 1110 1100 1500 1120 1700 1120
74 N 14 1
9a xf INFLOW HY[,RfGRAF'H - NICHERCRONh POND SUBAREA
96 1 I .4 11.13
97 P 21,9 111 123 133 142
98 T 1 .05
99 W P19 41
100 X -1,5 -,05 2

1101 K 1 15 1
102 hi RESERVOIR ROUiING - THRU NICHERCRONK POND
103 y I
104 Y1 1 353 -1
105 Y4 1266 1267 1261 1269 1270 1271
lob Y5 0 27 290 779 1697 3064
fil IA 0 ;R

16 27AA I ,,



1 ,9 111 123 133 142
98 T 1 .05
99 U .88 .45

100 X -1.5 -. 05 2
101 N 1 15 1
102 NI RESERVOIR ROUTING - THRU NICHERCRONK POND
103 Y 1
104 YI I 353 -1
105 Y4 1266 1267 1268 1269 1270 1271
106 Y5 0 27 290 779 1697 3064
107 $A 0 38 69.2
108 $E1238.1 1266 1280
109 IS 1266
I10 $D 1267
III K 1 16
112 NI ROUTING THRU REACH 15 - 16
113 y 1
114 Yl 1
115 Y6 ,1 .08 .1 1200 1260 1200 .055
116 Y7 0 1260 180 1240 400 1220 470 1200 480 1200
117 Y7 575 1220 740 1240 900 1260
118 h 17 1
119 NI INFLOW HYDROGRAPH - WOODPECKER LAKE SUBAREA
120 N I 1 .98 11.13
121 P 21.9 ill 123 133 142
122 T 1 .05
123 W 1,49 .45
124 X -1.5 -.05 2
125 K 2 18 1
126 KI COMBINE HYDROGRAPHS AT WOODPECKER LAKE
127 K 1 19 1
128 KI RESERVOIR ROUTING - THRU UOODPECkER LAKE
129 Y 1
130 yl 1 192.3
131 $A 0 57.7 117.9
132 $E 1166 1176 1180
133 IS 1116 41 2.7 1.5
134 ID 1178 2.7 1.5 300
135 N 1 20 1
136 Ni ROUTING THRU REACH 19 - 20
137 Y I
pp )I I
139 Y6 I .08 .1 Io? 1120 2700 .05
140 Y7 0 1120 110 1100 220 1080 230 1079 240 1079
141 Y7 250 1060 550 1100 660 1120
142 K 21 1
143 hi INFLOW HYDROGRAPH - LAKE LATTIMORE SUBAREA
144 N 1 1 2,62 11.13
145 P 21.9 Ill 123 133 142
146 T 1 .05
14' W 1.46 .45
148 X -1,5 -,05 2
14? h 3 22 1

150 NI COMBINE HYDROGRAPHS AT LAKE LATTIMORE
151 N 1 23 1
152 1 RESERVOIR ROUTING - THRU LANE LATTIMORE
153 Y 1
154 Yl 1 199 -1
155 Y41040.9 1041.5 1042 1042., 1043 1044 1044,9 1045.5 1046 1047
156 Y4 1048 1049 10',0 1I51

i5 0 164 441 RA6 1232 2248 3322 4232 5292 80171' Y, t1149 11137 I149 71917



15,I RESERVUIR ROUTING - IHRU LAIKE LAIlIMURL
153 Y 1I -/ /
154 YI 1 199 -1
155 Y41040,9 1041.5 1042 1042.5 1043 1044 1044,9 1045,5 1046 1047
156 Y4 104B 1049 1050 10,1
157 Y5 0 164 445 806 1232 2248 3322 4232 5292 8017
158 Y5 11339 15137 19349 23937
159 $A 0 53.8 126.9
160 $E1029,9 1041 1060
161 01040,9
162 $01044.9
163 K 99

PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS

RIINUJFF ItF[,RDAf H AT 1
ROUTE H0DROGRAVH TO 2
ROUTE HfDROGFAPH TO 3

FlUIE HYI'QOGRAPH TO 4
RUNOFF HYDROGRAFH AT 5

COMBINE 2 HYDROGRAPHS AT 6
ROUTE HIY['ROGRAPH TO 7
ROUTE H11'ROG&PfH TO 8

RUNOFF HYIRRRAPH AT 9
COrhBINE 2 HI ROGRAPHS AT 10
ROUTE HYPR'OGRAPH TO 11
ROUTE II ERIGRIAtH TO 12

ROUTE HYDROGRAPH TO 13
RUNOFF I0ROURAPH AT 14
ROUTE I4YDROGRAFH TO 15

ROUTE H)BFOGRAPH TO 16
RUNOIF HYIDROC-f'RH AT 17
COMBINE 2 H)DROGRAPHS AT 18

ROUTE Hi[ROFRAPH TO 19
ROUTE HY[:RUOF,AFH TO 20
RUNOFF HYDR0I4AFH AT 21

COMPIIIE 3 H)PROGRAPHS AT 22
ROUTE HY[ROGRAPH TO 23
END OF NETWORK

FLOOD HYQ OGOFH PACKAGE (HEC-I)
DAM SAFETY VERSION JULY 1978
LAST MODIFICATION 26 rER 79

RUNd PA!Ht 80/05/13.
TIMES 06.07.43,

LAKE LATTIMORE DAM It$$ DINGMANS CREEK
DFLAYA E TWP., PIKE COUNTY, PA,
NTI # PA-00406 PA DER I 52-78

JOB SPECIFICATION

NO NHR NMIN IDAY IHR IMIN METRC IPLT IPRT NSTAN

300 0 15 0 0 0 0 0 -4 0
JOPLR NOT LROPT TRACE

5 0 0 0



'EAK OUTFLOW IS 13628. AT TIME 42.25 HOURS

" UTFLOW IS 11085, AT TIME 42.25 HOURS

-,EAK OUTFLOW IS 8537. AT TIME 42,50 HOURS

:LAK OUTFLOW IS 6113, AT TIME 42.75 HOURS

PEAK OUTFLOW IS 3840. AT TIME 42.75 HOURS

PEAK OUTFLOW IS 1832. AT TIME 43.00 HOURS

PEAK FLOW AND STORAGE (END OF PERIOD) 31Ii11ARY FUR lLI1IPLE PLAN-RATIO ECOINOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SEMCOID (CUBIC hEIERS PER SECOND)

AREA IN SQUARE MILES (SQUARE KILOMETERS)

R JIOS APPLIED TO FLOWS
OPERATION STATION AREA PLAN RATIO I RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6 RATIO R RATIO 8 RAI[)

1.00 .85 ,75 .60 .50 .40 .30 .20 .10

HYDROGRAPH AT 1 .64 1 2443, 2076, 1832. 1466, 1211. 977. 733. 461. 44,

1 1,66) ( 69,17)( 58.80)( 51.88)( 41,50)( 34,59)( 27.67)( 20,75)( 13.83)( 6,921

ROUTED TO 2 .64 1 1219, 780, 831. 583, 4126, 302, 173. 21. 14.
1.66) ( 34.51)( 27,90)( 23-53)( 16,50)( 12407)( 8,5j4)( 4,90)( .811)( .40)

ROUTED TO 3 .64 1 1215. 906. 828. 581. 423. 299. 171. 29. 14.
1.66) ( 34.42)( 27.92)( 23.46)( 16,46)( 11.98)( 8,47)( 4.85)( .B1)( .40i

ROUTED TO 4 .64 1 1211, 978. 8.21. J74. 420. 296, 166. 29. 14.
1.66) ( 34.29)( 27.70)( 23.24)( 16.25)( 11.88)( 8.40)( 4.70)( .80)( .40I

HYDROGRAPH AT 5 3.74 1 8659. 7.360. 6-?4. 5195. 4329. 3464. 2598. 173'. 1lY
9.69) ( 245.20)( 208.42)( 1803.90)( 147.12)( 122.60)( 98.08)( 73.56)( 49.04)( 24.521

2 COMBINED 6 4.8 1 9671. C11. 7101. 5566. 4564. 3590. 2634. 1740, 1::,.

11,34) ( 273,85)( 230.38)( 201,08)( 157,60)( 129,24)( 101,65)( 74.57)( 49.52)( 2.7V

ROUTED TO 7 4,8 1 96,1k 811 703,. 56,1. )4.5., 3407. 212, I.;
11.34) ( 272,98)( 229,78)( 200.65)( 156.89)( 127.25)( 96,46)( 70.20)( 45.85)( ..42

t,.uIED TO 8 4.38 1 9643. 8119. 7091. 5524. 4513, 3405. 1420. 1618. ;:
1 11.34) ( 273,07)( 229.87)( 200.80)( 156.43)( 127.79)H 96.42)( 70.21)( 45.82)( :..4"

HYDROGRAPH AT 9 2.75 1 548j. 4662. 4114. 3291. 21713, 7194, 1646. 10",.
7.12) 1 155.32)( 132.03)1 I11.49)( 93,19)( 77.66)( 62.13)H 4.60)( 31.06''



I.JU 1 21J. )( 130.30)( '1.08)( 157.60)( 129.24) 101.6j) t ;4, ) ti,

TiD 10 7 4. 11 1 q64 , Fil, lop". 1541, ) 444, .4(,7. .'. 1 •

11.34) 272,.98)( 229.8( 200.65)( 156.89)( 127.25) 96.46)( 70.2S) 4.f;. '2.421

To 8 4. ;d I 64 i. i H. 552'4. ;r13 4)., 2'11.34) ( 273.07H( . , ( 200,-80) ( 156,43) ( 12 ,7 ) 96. , )( '0.,211 Cb .' 12 4 2

,',IROGRAPH AT 9 ,75 1 54K., 41:. 1114. 3,N1. "13. "1 41 .It, . 1.
7.12) ( 155.32)( 132.03)( 116.49)( 93.19)( 77,66)( 62.13)( 4t,00)h 31.0o)( 15.J3)

2 CUMINED 10 7.13 I 11109 ,  1278, IllO, 88''. 25. 55g. 41, .4 11.'l.
18.47) ( 427.83)( 361,41)( 316.87)( 249.28)H 205.4b)( 17.70k 11o.18)( 76,4't 37.61)

,OUILD TO 11 1,13 1 5ISO, V'3', 1)1%., 2, l.''4. PC,"I, 40, >1' 1':3,
18.47) ( 427.31)( 360.61)( 316o11)( 249.22)( 04,841( 1i7.44) 15,8b)h 16.k( 37.47)

O@IlLD TO 12 7.13 1 1734 >44. 1.)'? 3K:1 '2'? 55,. 41. :4;. 1110.
18.47) ( 427.13)( 360.X6)( 316.56)( 249.78)( 204,52)( 157.33)( 115.8)( 76.1 1) 37.37)

JUIE TO 13 7.13 1 15011 3. 1,11,11. f1 1 632'3. ,,1. 11. 1..j" I~
18.47) ) 427.24)( 360,89)) 316.18)( 249,85)( 204,25) 17,24)) II,75)) 76.0,0)H 37,38)

HIPRUGRAPH AT 14 .40 1 1225, 10411 918, 735. 612. 41 0 .., 24,, 1:.,
1,04) ) 34.68)( 29,4)( 26,01)( 20,81)H 17,34)( 13.87)) 10,40)( 6,4YA 3.47)

JUTEID TO 15 .40 1 1009. 8)7. 772. 543. 4. 325. 223. 10', 04.

1.04) ( 28.58)( 23.13) 19.87)( 15.51)( 12.44)( 9.20)( 6.32)( 3,6)( .67)

'UTLD TO 16 .40 1 1008. 817. 703. !48. 440, 32. 2.1 , 2" .'4.
1.04) ( 28,55)( 23,13)) 1Q.90)( 15.52)( 12.45)( 9.20)( 6.32)( 3,60)( .67)

ti EROGRAPH AT 17 98 1 2296, 952. 172. 13", 1148. 918. 64 4',. 2 ,
2.54) ( 65.02)( 55,26)( 48.76)( 39.01)( 32.51) 26.01)( 19.51)( 13.00)( 6.50)

2 COMBINED 18 1.39 1 3301, 2744, 240, 1Q05, 15i5. 11V, 8>0, . .46.

3,57) ( 93.54)( 77,71)( 68.23)( 53.94)( 44.05)( 33.88)( 24.79)( 15.3F)( 6.97)

-UUIED TO 19 1,36 1 2Q92. 247. 2174, 16 C 135I 1002. 6,2. 29-. 110.
3.57) 1 84,73)( 70.70)( 61.57)( 47.80)) 38,26)( 28.38)( 18,47)( 8.4b) 3.36)

:OUIED TO 20 1.38 1 2'4, 2434, 2173, 1686. 13II 1002. 653. :9g. 11.
3.57) ( 84.79)( 70,63)( 61.52)( 47,73)( 38.26)( 28.37)( 18.49)( 8.4h( 3.36)

;IYDROGRAPH AT 21 2.62 1 6152, . 4614, 3691. 30'6. 2461, 184S, 1237., .1,

6.79) ) 174.21)( 148.08)( 130.66)) 104.53)( 87.11)1( 69.69)( 52.26)) 34,4,( 17.42)

3 COMBINED 22 11.13 1 2380'. 0), 1'0, 13835. 112.3. 8625. 618. 3'-. 142,
28.83) ( 674.13)( 568,45)( 48/.81)( 391.76)( 318.94)( 244.23)( 175.25)( 112.66)) b4.99)

0UTED TO 23 1113 1 2 , ' 8K, )"!,, 13628, lk¢ 3., 817. 1(13, 3J .t
28.83) ( 668.39)( 563.44)) 493.10)( 385,91)( 313,91)( 241.74)( 13.10)) 108.73)i 51.87)

SUHMMRY OF DAM SAFETY ANALYSIS

LAN I ............... INIIlt k'IUE SPILLWAY CREST TOP OF 0AM

ElVATION 1307.09 1307.00 1308.00
3703. 3692. 3833.

OUTFLOW 2. 0. 27.



1 (1 bin f l ANAf.W Li I

LAN I .. . .. INITIAL 'ALUE SPILLWAi REST TOPr' piF ,
ErVATION 1307.08 130 .10 13C),o0
STORA[ 3703. 3692. 3833.
OUTFLOW 2. 0. 27.

RATIO A\IMUM MA\IMUM MAXIMUM MAI IM pu'ATION TjIh or TIM[ OFOF RESERVOIR PEPTH STORAGE OUTFLOW OVER TOP MAX QUIFLOW FAILUREPMF W.S.ELEV OVER PAN AC-Fr CFS HOURS HOURS HOURS

1.00 1309.92 1.?2 4112. 1219. 20.50 4.00 0-00.65 1309.63 1.63 406?, 7ptl. 19.50 42.00 0.00.75 1309,43 1.43 4041, P11. 18.75 42.25 0.00.60 1300. 13 1.13 3Y16. 'S3. 17.50 42.JO 0,00.50 130,',.88 .88 3960, 426, 16.00 42.,50 0.00.40 1309.61 .61 3qKt, 3172, 14.25 42.,75 0.00.30 130S.32 .32 38"Q. 173. 12.00 4.,00 0.00.20 1308.00 .00 3834, 9. 1.75 44.50 0.00.10 1307.52 0.00 3766, 14, 0.00 44.50 0,00

PLAN 1 STAIlON 3

MAXIMIIM Ml)\IhiM Iff
RATIO FLOWtFS SIAGEFT HOURS

1.00 1215. 1:91 , 42.00
.85 QS"'. 1211.7 42.,5
.,75 CIS. 42,,5 .25
.60 591. 12,1,3 42,5.0
.50 4,3. 1'',.9 42,75
,40 29 , 120.3 43.00
.30 171. 12."78 43,25
.20 2. 179.l 44,75
,10 14, 1279,1 44,75

PLAN I STATION 4

hA\ I ;: M-\ I MOMh IT Mv
RATIO FLOWCFS STAIEF T HOURS

1.00 1211. 1..I 42,25
,5 q', 124?,5 42.50
.75 . 12.1,9 42.50
.60 574. 1 4S,1 42.75,50 470, 124",6 43.00
,40 27Q,, 12*.2 . 4.3,2.5

.30 16,. 12 3.2 .75,,2 28., 1244.1 42,7-

,10 14. 12,4.2 45.50
SUMMARY OF DAM SAFETI ANMLYSIS

.,........ INITIA'L VALUE S1FtW,1A iRIS! TOP OF PAM
il I.,, ION 1231.02 1231.00 1237.50-0ItL. E 159. 1"1, 3 .79.
OUTFLOW 1. 0. 3858,

I 
.I 

EI.-



RATIO FLOWCFS STAI, I HOURS /

1.00 1211. 1. '.1 42.25
,85, 9R, 1.~4.5 4?.50
.75 821, 1248.9 42.50
.60 574, 1248.1 42,75

.50 420. 24;.6 43.00
.40 296 . 217,? 43.25
.30 16, , 1216.2 43.75
IC 28, 1244.1 1 45-15

.10 14. 12442 45,50
SUMMARY OF DAM SAFETY ANALYSIS

PLAN I ..,.,......... INITIAL VALUE SPILLWA CEST TOP OF PAM
ELFIVTION 1231.02 1231.00 1237/.10
STRAGE 1.59. 118. 3 0 .
OUTFLOW 1. 0. 3858,

RATIO MAXIMUM MAXIMLJM MA\I '!i hl[hlif DURATION TIME OF TIME Of
OF RESERVOIR ,EPTH STORAGE OUTF[OW OY[R TOP MAX Oi'TFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-Fl CFS HOURS HOURS HOURS

1,00 123C,08 1.58 440. %.10, 5.50 41..0 0.00
,5 123. :7 1.2' 427, 8115, 4.50 41. 0 0.00
,5 1.39.53 1.03 4111. 7 0.[. 4.00 41,50 0.00
.60 1238.14 .64 401. 5, ,1. 3. Qv 41.,0 0.00
.50 1237,00 .30 3-0. 44 4. ".00 41.7 0,00
.40 123SI'8 0.00 358. 3407 0.00 42.00 0.00
.30 1235.84 0.00 316, 2482. 0,00 4.00 0.00
.20 1234.64 0,00 224, 161, 0100 42,00 0100
.10 1233.26 0.00 228. 7Y2. 0.00 42.25 0.00

PLAN I STATION 8

mlixImO'm PM2\ I Him I iML
RATIO FLOWYCFS SIAGEFT HOURS

1.00 %3, 1216.2 41,J0
, . I lq . 1 .'7, - 41. ,0O

5 .'1. I1 215, 3 41 .5,0

5:. 1.11,4 41.50
.?13. 1213.9 41.25

.40 3115. 1..13.1 42.C00

.30 2410. 1.21,25 42.00
,20 1i!o, 2,.' ,3 42,00
,10 92, 1I", 42.25

SUMMARY OF DAM SAFIT T,;ALSIS

"LAN I #*..too ........ INIIIIL 6ALUL SF1LL 1 (LST TOP (If lA;Mh
fI U4TION 119.8 II ;0, 01 1175,50

1 l2 1, 14'.
OUTFLOW 0. 0. 5505.

RATIO M,1x mt'm MA\IMlM MA l10'1 M41 ', DI KA TION TIME OF TIME OF
iP RES[ROIIR FPI1H STORA1,r OI1 IlOW OVLR TOP MAX (LITELOW FAILL;FE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS



.30 2480. 1212.5 42.00

.20 1618, 1211.3 42,00
410 792, 1210,2 42.25
SUMMARY OF DAM SAFETY ANALYSIS

PLAN 1 ,,,,,,,,,,,,,, INITIAL VALUE SPILL1HY CREST TOP OF PiM
ELEVATION 1169.98 1170.00 1175,50
STORAGE 61, 62. 147.
OUTFLOW 0. 0. 5505.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMU11 DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS
1.00 1178.13 2.63 202. 15070, 6.50 41,50 0.00

.85 1177.62 2.12 190, 12735, 550 41,50 0.00

,75 1177.25 1.75 182. 11163. 5.00 41.75 0.00
.60 1176,65 1,15 170. llt. 3.75 41.50 0.00
,50 1176.18 .68 160. 7234, 3,00 41,75 0,00
.40 1175.53 .03 148. 560. .50 42.00 0.00
,30 1174,51 0,00 129. 4071, 0,00 42,00 0.00
.20 1173.41 0.00 110. 2691, 0100 42,00 0,00
.10 1172.13 0.00 90, 1323, 0.00 42.25 0,00

PLAN 1 STATION 12

MAXIHUM AXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

1.00 15084. l11,5 41,75
.85 12744. 1155.8 41.75
.75 1117?, 1155,3 41.75
.60 8821. 1154.6 41.75
.50 7222, 1153.8 42,00
.40 1,56, 1153,0 42,5
.30 4071. 1152.2 4,25
,20 2687, 1151,3 4,25

.10 1320, 1149.8 42.50

PLAN I STATION 13

MAXIMIJH lhA I11UM TIME
RATIO FLOWCFS STAGEFT HOURS

1.00 150P8. 10",4 41.75
.85 1214'. 1AJG 41,75
.75 11166. 1009. 4 41.75

.60 9"23, l l P 41,75

.50 7213, 1007,4 42.00

.40 1 OP!, -7 42.25

.30 4008. 1085.8 42.25

.20 21,pi, 1OqO 42.25

.10 1320, 1084.2 42,50
SUMMARY OF DAM SAFETY ANALYSIS



I W

.30 4088. I c.8 42.25
.20 ?6941 10115.0 42,2 /
.10 1320. 184.2 42,50
SUMMARY OF BAM SAFETY ANALYSIS

PLAN 1 ,....,,,,,... INITIAL VALUE SPILLIWAY CREST TOP OF PAM
ELEVATION 1265.97 1266.,TO 1267.00
STORAGE 352, 353, 372.
OUTFLOW 0. 0. 27,

RATIO MA Imtim MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR ILPIH STORAGE OUTFLOW OVER TOP MAX O1]TFLOW FAILIJE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 126,25 .25 4P7, 1009. 16,00 41.25 0,00
.85 1269.04 2.04 478. 81l. 15.00 41.50 0.00
.75 1268,84 1.84 469, 707. 14.25 41,75 0.00
.60 1268.53 1.53 46. 548. 13.25 41.75 0,00
.50 1268.31 1,31 446. 439. 12,00 41.75 0.00

.40 1268,07 1.07 436, 325., 11,00 42.25 0.00
.30 1267.75 .75 423. 223. 9.50 42.50 0.00
.20 1267.38 .38 408. 127, 7.25 42,75 0100
.10 1266.88 0,00 388, 24. 0.00 44,25 0.00

PLAN I SIATION 16

MAX I M 1A\IIIUM TIME

RATIO FLOWCFS STAbEvFT HOURS

1.00 10. 1,74,0 41.50
.85 817, 1"03,7 41,.50
.75 703, 1203,5 41.75

.60 548. 1203,2 41.75

.50 4.10. IZ02,8 42.00

.40 325, 1 02.1 42,25

.30 223, 1201.4 42.5O
.20 127. 1200.8 42.75
.10 24. 1200.2 44,25

SUMMARY OF DAM SAFETY ANALYSIS

PLAN ............... INITIAL VALUE SPILIWAN CREST TOP OF DAM
ELEVATION 1176.00 1176.00 1178.00
STORAGE 192. 192. 334.
OUTFLOW 0. 0. 313.

RATI'O -'{I ", ' t MAyIHIM 0,'y I1IM h',\ IliUti KIRATION TIME OF TIME OF
O- R[SLR)JOIR , I tH SlLR,"L;E Oi1W Ow OVER TOP MAX OUTFLOW FAILURE

PhiF ,,S.ELEV OYER DAM AC-FT crs HOURS HOURS HOURS

1 09 I17,91 1.91 22, 2' 72, 11.50 42,-5 0.0
.8, 1179,65 1.65 491. 7V,. 11.00 42.25 0.00

.71 1179,48 1.48 471, 2174. 10,50 42.25 0100
,6, 1179,19 1.19 .1 7, t,190. 9.25 42.50 0 0
."0 1178.99 .98 4,'5, 1351. 8,." 42,75 0,0)
.41 118,.73 .73 40'), 100,. 7.25 43,00 00
.30 118.43 .43 371, 652, .50 43.50 0.00



OUTFLOW 0 0, 313./' /

RATIO MAXIMUJ hAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TiME OF
OF RESERVOIR DEPTH STORACE OUTFLOW OVF TOP MAX OUTFLOW FAILURE

PMF W,S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.00 1179.91 1.91 526. 2992. 11.50 42,25 0.00
,85 1179.65 1.65 497, 2497, 11.00 42.25 0.00
.75 1179.48 1.48 477. 2174. 10,50 42.25 0,00
.60 1179.19 1.19 447, 1690. 9.25 42.50 0.00
.50 1178.98 98 425, 1351, 8125 42.75 0.00
.40 1178.73 .73 400, 1002. 7.25 43.00 0,00
.30 1t78.43 .43 373. 652. 5,50 43,50 0,00
.20 1177.94 0.00 329. 299. 0,00 44.50 0,00
.10 1177.05 0.00 260, 119, 0,00 44.50 0.00

PLAN I STATION 20

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

1.00 2994, 1084.3 42.25
.85 2494, 1083.9 42.25
,75 21/3. 1083.6 42,50
160 1686, 1083.2 42.50
,50 1351. 1082.7 42,75
.40 1002. 1082.1 43,00

.30 653. 1081.6 43.50

.,20 29 1080.7 44,50

.10 119, 1079.7 44.75
SUMMARY OF DAM SAFETY ANALYSIS

PLAN I .............. INITIAt 'ALUE SrILLWAY CREST TOP OF DAM
ELEVATION 1041.00 1040.90 1044.0
STORAGE 19, 194. 433,
OUTFLOW 26, 0. 3322,

RATIO MAXIMUM MAXIMUM UUAXIMIIiM MAXIMUM DUEATIIiN TIME OF TIME OF
(if RESERUOIR VLPTH 510R?% OUTILOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-Fr CFS HOURS HOURS HOURS

1.00 0,150.93 6.03 897, 23604, 11,25 42.00 0.00
.F5 101,0.12 5.22 827, 19898, 10.50 42.00 0,00
1 04 ,54 4,A 73, 17414, 10,00 42.00 0.00

.60 1048.60 3.10 702, 13628, 9.00 42.25 0,00

.50 1047.92 3.02 649, 11035, 7.75 42.25 0.00

.40 1047,1A 2. " 5V1, 837, 6§75 42.50 0.00
130 1046,30 1.40 527. 6113, 5,25 42.75 ,00
.20 1045.24 .34 456. 3940, 2.25 42,75 0,00
.10 1043,59 0.00 349, 1832, 0,00 43.00 0,00

EO0 ENCOUNTERED.



I ,I .. ,.''.' II

I.AI 00111FI('4A[1N ?6 FEB 79

I Al LAKE '.Ih10r " M4o DiGMANS CREEk
2 A2 DELAWARE lY. ., FINE COUNTY, FA,
3 A3 NDIl I [A-00474 PA PER 1 52-70
4 B 30 0 15 0 0 0 0 0 -4 0
5 81 5
6 J 4 1

.7 .II 2

8 K I I
9 Ni INFLOW HYDROGRAPH - SILVER LANE SUBAREA
10 M 1 1 .64 11.13 1
I1 P 21,9 111 123 133 142

12 T 1 .05
13 W ,57 .45
14 X -1.5 -,05 2
15 K 1 2
16 Ki RESERVOIR ROUTING - THRU SILVER LAKE
17 Y I I
Is )1 I 3704 -1
19 Y4 1307 1308 1309 1310 1311
20 Y5 0 27 401 1286 2320
21 IA 0 140.2 175

4E 1228 1307 1320
21 $s 1307
24 $1 1308

26 NI ROUTING THRU REACH 2 - 3
, 7y I IV Y 11

Y6 ,1 .08 .1 1279 1320 2400 .0117
30 Y7 0 1320 390 1300 890 129,) 910 1279 920 1279
31 '(7 980 1280 1650 1300 1980 1320
32 N I 4
33 N1 ROUTING THRU REACH 3 - 4

x4y I I
35 t 1

36 6 .1 .0 ,1 1244 1300 4200 .00S3
37 Y7 0 1290 10 1280 370 1260 440 1244 450 1244
38 Y7 600 1260 760 1280 I050 1300
39 K 5
40 N1 INFLOW HYDROGRAFH - MARCEL LAKE SUBAREA
41 M 1 1 3,?4 11.13 1
42 F' 21,9 111 123 133 142
43 T 1 .05
44 W. 1,52 .45
45 x -1.5 -. 05 2
46 h 2 6 1
4? NI COMBINE HYPROGRAPHS AT MARCEL LAKE
48 1 7
4? NI RESERVOIR ROUTING - THRU MARCEL LAKE

1Y 1 1
1 51 VI 1 159

0 29.5 41.9
, EI211.9 1231 1240
$ 1231 60 3,88 1,5

55 $11237.5 2.7 1.5 800
54 N I 8

NI ROUIING THRU REACH 7 - 8
'ily I 1



57 Ni RUU I 1( ' I' 1 8S58 Y 1 1
5? Y6 I

6v Y6 .1 .09 .1 170 1260 110 10138
61 Y7 0 1260 200 1240 400 1220 720 1201 730 1207
62 Y7 840 1220 1050 1240 1200 1260
63 k 9 1
64 KI INFLOW IfI[,ROGRAPH - CAMP MASSAI' LAKE SUBAREA
65 N 1 1 2.75 11.13
66 P 21.9 111 123 133 142
67 T 1 .05
68 W 1.96 .4-
69 X -i.5 -.05 2
70 K 2 10 1
71 KI COMBINE HYDROGRAF'HS AT CAMP MASSAID LAKE
72 K 1 11 173 I RESERVOIR ROUTING - THRU CAMP MASSAD LAKE

74 Y I 1
) 75 YI 1 61.4

76 $A 0 12.3 25.6
77 SE 1155 1170 1180
78 It 1170 110 3.88 1.5

79 DI175.5 2.7 1.5 450
00 k 1 12 1
@I Ki ROUTING THRU REACH 11 - 12
82 Y 1 1

83 Y1 1
84 Y6 .1 .08 .1 1146 1200 2000 .01
P Y7 0 1200 100 11R0 1030 1160 1220 1146 1230 1146
8t Y7 1670 1160 1880 1180 2000 1200
87 K 1 13 1
8 ki ROUTING THRU REACH 12 - 13

B Y 1 1

90 Yl I
1 6 .09 .06 .09 1081 1140 3100 .021

92 Y7 0 1140 200 1120 350 1100 520 1081 530 1061
93 Y7 1110 1100 1500 1120 1700 1120
4 N 14 1
9-, 1 INFLOW HYDROGRAPH - NICHERCRONK POND SUBAREA
Q6 M 1 1 .4 11.13

P 21.9 111 123 133 142

W .08 .41I 10 IO -. .0j

1101 1 15 1
lNI ht RESERVOIR ROUTING - THRU NICHERCRONK FOND
103 y 1 1
104 Y! 1 353 -1
1Y5 Y4 1266 1267 1.68 1269 1270 1271
106 Y5 0 2/ 290 779 1697 3064
107 1e 0 ,8 69.2
lo* V1239.1 1266 1280n
10? $ 12e-6
110 ID 1267
111 1 1 16
112 1I ROUTING THRU REACH 15 - 16
1!3 y 1 1
114 Y1 I
115 .I ,0 .1 1200 1260 140 .055
flA^s; , 1.'k0 IPn 1740 4003 1220 470 1200 4g0 1700



I 11, t/ DZ 122U 14t) I, 90'.I lbu /
118 N 17
119 NI INFLOW HYhROflRA'I - WOODPECKER LAKE SUBAREA
120 M I I , l 11,13
121 P 21.9 111 123 133 142
122 T1 .05

123 W 1.49 .45
124 x -1.5 -. 0 2'
125 K 2 18 1
126 KI COMBINE HYPROGRAPHS AT WOODPECKER LAKE
127 K 1 19 1
128 KI RESERVOIR ROUTING - THRU WOODPECKER LAKE
129 y 1 1
130 YI I 192.3
131 A 0 '7.7 117.9
132 IE 1166 1176 1180

133 t$ 1116 41 2.7 1,5
134 $p 1178 2.7 1,5 300
135 K 1 20 1
136 NI ROUTING THRU REACH 19 - 20
137 Y 1 1
138 YI I
139 Yb .1 .09 .1 1019 1120 2700 105
140 Y7 0 1127 I10 1100 220 1080 230 1079 240 1079
141 Y7 250 1010 550 1100 660 1120
142 N 21 1
14i NI INFLOW HYDROGRAPH - LAKE LATTIMORE SUBAREA
14.1 M 1 1 2,62 11,13
145 P 21,9 111 123 133 142
146 T 1 .05
141 W 1,46 .45
149 x -1,5 -.0j 2
py K 3 22
I1) NI COMBINE HYDROGRAPHS AT LAKE LATTIMORE

151 K 1 23 1
152 KI RESERVOIR ROUTING - THRU LAKE LATTIMORE
15J3 Y I I

II Y41040.9 1041.5 1042 1042,5 1043 1044 1044.9 1045.5 1046 1047
s15 Y4 1049 1049 100 lOit

157 YS 1,14 445 806 1232 2248 3322 4232 529 2 801?
Y. 11339 15137 19349 23937

159 !4 0 5118 126,9
161 11029,9 1041 1060

161 111040,9
Ik2 $D1044.9

1A3 F p 0 1 1037 .25 1040.9 1045.4
14 $q 10 1 1037 05 1040.9 104 ,4
1F s$ 50 1 IM2 1 1040.9 104,4
166 S 50 1 1037 2 1040.9 1095,4
167 N 1 24
168 \I ROUTING THRIJ REACH 23 - 24
169 V y
170 YI I
171 Y6 .1 ,Op It 976 1020 2400 .022!
172 Y7 0 1000 10 1000 100 Q80 180 976 190 976
173 Y7 280 990 350 1000 510 1020
174 N 1 25
175 kI ROUTING THRU REACH 24 - 25
1;6 Y I I
17 YI I



176 16 .1 .09 .1 i;4 @20 3700 *055
119 y 7 0 820 90~ VM 10O 700 2140 774 250 774
180 Y7 300 780 380 Bo0 420 820
181 K 1 26
192 KI ROUITIII1TRU REACH 25 -26

183 y1 1
184 '11 1

15Yb .1 1 C9 .1 744 Bo0 1600 .0167
16Y7 0 800 100 780 1S0 760 2175 744 28' 744

187 Y7 450 760 530 780 620 800
188 K 99

PREVIEW OF SEOVENEE OF STREAMi NETWORK CALCULATIONS

RU)NOFF f1~YVtF'H AT I
FOLITE 11'fO~LVRAPH TO2
R9UTE FYRG~i TO 3
ROUTfE HYDi 15RAFH TO 4
RUIIOPF HYDJROGRAPH AT 5
COMINE 21 HYPROGRAPHS AT 6
ROUfE HYDROGRAPH TO 7
ROUTE HYt'R0VRAH TO 8
RUNOFF HYUROGRAFH AT 9
COMBINE 2 HYDROGRAPHS AT 10
ROUTE HYI'ROGRtAFH T0 i1
RO;UTE HYPROGRAF'H TO 12

ROUIE HtiPRAF1H TO 13
RUNOFF HITROGRAFH AT 14

*ROUTE 11YDPdIGRAF'H TO 15
ROUTE HYPROGRAFH TO 16
RUNOFF HYPROGRAPH AT 17

*C0OUIINE 2HYE'ROGRAPHS AT 18
ROUTE H~Efi05R-'FH 10 197
PD;UTE HYDRO'SRAPH TO 20

FIINCJFF HYI'ROGRAPH AT 2
[OmitINE 3 Hd'ROGRAPHS AT '2

FOUTE WrFGHTO 23
R{I)IF HY['ThiAPH TO 24
ROUTE 1IY['Rfl:RAFH TO 25

ROIE HIPRhURAPH TO 26
END8 OF NETWORK

FLOOD HYIRU,.Y'F F ACKACE (HEC-1)
DAM SAFU! TVf-f'FR 1 d J Y 1978

L AY!) ''IIlf IC tII O'l 2 4 F P 19

RUN4 It*!; 'l 0 1
U~ff 6.03,37,

LM.E LATTIMORE PAM t*14 PINGMANS CREEK

[ELAW4;FT Wr.t PIKE COUNTY, PA,
Nb1 I PA-00406 PA PER # 52-70

J0B SfECIFICATION

11l NHR N.4I N I IiAl 1W- 11N ME TV Ipi I IPRT NSITAN



PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FUR MULTIPLE PLAN-RATIO ECOJOMIC COMPUTATIONS
FLOWS IN CUPIC FEEl PER SECOND (CUBIC METERS PER SECOND)

AREA IN SQUARE MILLi kU,wl KILOMETERS)

) RATIOS APPLIED TO FLOWS

OPERATION STATION AREA PLAN RATIO I

) HYDROGRAPH AT 1 .64 1 537,
1.66) ( 15,22)(

2 537,
15,22)(

537.
( 15.22)(

) 4 537,
( 15.22)(

ROUTED TO 2 .64 1 61,

1.66) ( 1,72)(
2 61,
( 1.72)(

3 61,
( 1,72)(
4 61,
( 1,72)(

ROUTED TO 3 .64 1 60.

1,66) ( 1,70)(
2 60.

1.70)(

60,
1170)() 4 60.

) 1,70)(

ROUTED TO 4 .64 1 58.
1.66) ( 1.65)(

2 58.) 1,6.5)(

3 58,
( 1,65)(

) 4(

HYDROGRAPH AT 5 3.74 1 1905,
9,69) ( 53,94)(

2 1905.
3 53.94)(
3 1905,
( 53.94)(
4 1905.

( 5394)(



1 1905.

S4 190J.
( 53.94)(

2 COMBINED 6 4.38 1 1924,
11.34) ( 54,47)(

2 1924,
( 54.47)(

3 1924.
( 54,47)(

4 1924,
( 54,47)(

ROUTED TO 7 4.38 1 1786,
11,34) ( 50;56)(

2 1786.
( 50,56)(

3 1786.
( 50.56)(
4 1786.
( 50,56)(

ROUTED TO 8 4,38 1 17850
11.34) ( 50.54)(

2 1785,
( 50.54)(

3 1785,
( 50.54)(
4 1785.

( 50,54)(

HYDROGRAPH AT 9 275 1 1207,
7.12) ( 34,17)(

2 1207,
( 34,17)(

3 1207,
( 34,17)(

4 1207.

( 34,17)(

2 COMBINED 10 7.13 1 2975.
18.47) ( 84.24)(

2 2975,
( 84,24)(

3 2975.
( 84,24)(
S4 2975.

( 84.24)(

ROUTED TO 11 7.13 1 2967.
19,47) 84,01)(

2 2967.
( 84,01)(

3 2967.
( 84.01)(
4 2967.

( 84.01)(

ROUTED TO 12 7.13 I 2964.
18.47) ( 3.7 )(



I

) 4 2967.
S 04,01)(

ROUTED TO 12 7.13 1 2964.
), 18.47) ( 83.93)(

2 2964,
) 31 83.93)(

3 964.
( 83.93)(

) 4 2964,
( 83,93)(

ROUTED TO !3 7,13 1 2959,
18.47) ( 83.78)(

2 2959,

( 83.78)(
3 2959,
( 83.78)(
4 2959,
( 83.78)(

HYDROGRAFH AT 14 .40 1 269,
1.04) ( 7.63)(

2 269,
7,63)(

269,
7.63)(

) 4 269,
( 7.63)(

ROUTED TO 15 ,40 1 147,
1,04) ( 4.16)(

2 147.
4.16)(

147.
( 4,16)(
4 147,
( 4.16)(

ROUTED TO 16 .40 1 147.
1.04) ( 4,16)(

2 147,
( 4,16)(

3 147.
( 4.16)(

4 147,
( 4.16)(

HYDROGAFH AT 17 .q8 1 505.

2.54) 2 14-30)(
j dJ.

14,30)(

( 14,30)(

1 14,30)(

2 COMBINED 18 1.38 1 612.
3.57) C 17,33)(

2 612.
( 17, 3)(



14.301

2 COMBINED 18 1.38 1 612,
3,57). - I 17.33)(

2 612,
C 1733)(

S3 612,

( 17.33)(
4 612.
( 17.33)(

ROUTED TO 19 1,39 1 355.
3,57) ( 10.05)(

2 355.
( 10.05)(

( 10105)H4 355.

10.05)(

ROUTED TO 20 1,38 1 354,
3,57) ( 10-03)(

2 354.
10.03)(354,

1 10.03)(
) 4 354,

10,03)(

HYDROGRAPH AT 21 2.62 1 13J4.

6.79) ( 38.33)(
2 1354,

39.33)(

1354.
39,33)(

4 13S4,

( 39.33)(
3 COMBINED 22 11.13 1 4399.

28.83) ( 124,5?!(

2 4Y9.,
124,57)(

4339,
C 12 ,.,/)(

4 4359.
124.57)(

ROUTED TO 23 11.13 1 7478,
1 28.83) ( 211,75)1

194,05)(3 JQ,4,

( 168,5,)(
4 4.2 ,!
1 120.43)(

ROUTED TO 24 11.13 1 6872,
2R.93) ( 194,61)(

3 I , 4.



4 4.,1,3.

ROUTED TO 24 11,13 1 6ES72,

, 194.60)(

) 183,2)(
3 S, 4.

( 166-06)(
) 4 4244,

( 120,18)(

ROUTED TO ?5 11. 13 1 6117 7.
C 20.8 3) ( 94. ',)(

4 474",( 163-007 )(

ROUTED TO 26 11.13 1 'il1.
( 2S. 83 18:,O S (

28 , I .,)(

( 161.15)(
4 424,.
( 10.24)(

I SUMMARY OF DAM SAFETY ANALYSIS

,) LAN I ........... INITIAL VALUE SPILLUAY CREST TOP OF DAM
EF VV ION 1307,7O 13.70 130S. 0

t3;03,. 3~2
tOu I Low 2. 0, .7

RAT 10 PA\ I +"I , MP)A i:M MA\ ILM mt,\ I MUM l T:R IiN I IM of ll kci
OF "! , .01 [ : TI 4 T, ii' Aci 01I" LOWi L t,0tt I L' MA\ CTfLOW f A 1Lt E

FF W,!;,t LtV OYLH [,AM AL-F 1 lS HOURS HJL)K S L

,22 1308.07 .07 3844. 61, 7,00 43.75 0.00

FLAN . ............... INITIAt VLUE SPILLWY CREST TOP Of 1,4
tLfH'AtION 130',01 130",7'O 1K . '0
),o3;, 3'K, 353S.
t hit t2.,' 0. 2.,.

W TI MA\IOiIM m,\ImlM h' iM7h DfllIN lIMf OF lIME OF
W qi:i " lq ') li 0111,,[ Id t' C,'tK R Itit' MAX tC'TFLOW FA 1! UJ

v tF (,.'t 11,10 AC-F I L S iHI'kS HolUIS L

21 130,.0 7 .07 144,. 00 43,75 ,.

PLAN 3 ............... INITIAL if .'t, ('RlST llp OF PAM
F? 1, 14rT NI', . : b : ,01[ l.



PLAN 3 ............ INITIAL" VALUE SPILLWAY CREST TOP OF DAM /
ELEVATION 1307,9, 1307.00 1308.00
S1 O A0E 3703. 3692. 3033.
OUTFLOW 2 1 0.7,

RATIO MAXIMUM MAXIMUM MA\IMUM MA\ IMUM DIURATION TIME OF IME iOF
OF R-SERYOIR DEPTH ST2IAGE OUIF LCW OV.ER TOP MAX OUIFLOW FAIL URE

PhF ,S.ELEV OVER iAM AT J i LLS HOURS HOULKS HOUkS

.22 1303,07 ,07 3844. 61. 7,00 43,75 0.00

PLAN 4 ............ INITIAL VALUE SPILLU-)Y CREST TOP OF DAM
i VAT1IUN 130 1, 0 1307,00 1306. 10

'2 I 3/03, 36Y, 3633.
2 .? 0.27

' l M,XINLIN MA\IMLIM MAXIIM 1LRAl ION TIME OF I IME OF
I, FIH SOR,'; 01,;_ OUTIL 00K TOP MAX t0T'LOW FAILURE

t. t V O/Lj k ( -f I F cs 110JRs HuIRs A LIJJS

.22 !3i' 07 .07 3844, 61, 7100 43,75 0.00

PLAN 1 STATION 3

Mel IM Mel k ON TIME

RATIO FLOW,C S ST,4;c0,FT Hook, S

.22 60. 1279,3 44.00

PLAN 2 STATION 3

HAXIMlM MA X IIMU liM
1ATIO FLOWCFS SIAEL,FT HLIkS

.2 60, 1279.3 44,00

PLAN 3 STATION 3

MAXIMUM MAIMUM IIME
RATIO FLOW' I SiA 1ALFI HOLS

-22 60. 1279.3 44.00

PLAN 4 SIATION 3

MA)XI MUM MA\ IMUM TIME
RATIO FL!0l0I S STtOcEf T HOURS

.22 o0, 1279,3 44.00

F- tiN I AT ION 4



) f'LAN I STAI ION 4

RATIO FL OWCF S STA ,I HtiLR

,..2 58, 2244. 44.b0

PLAN 2 STATION 4

RAMIO FLS n.10I h T U,

.22.,, 1244.8 44.50

PLAN 3 STATION 4

RATIO FL ,CFS SIA,'o3F , I

5. 1244.8 44,'.0

PLAN 4 STATION 4

RAT I FLCw,C S Si )""L , 1 'S

t:. .44. 4
VWA OF [AMh SAF[T ANMLSIS

LA4 I *......... I NITITAL VUIE SFIL F1ST lc ' CF M

'.T12 : )-.LA t ", MA\ ,', .CN T2L.",INC

Cog 0, 't, t, o, h"\ L

t 2 ............. INI IA.L v.'i!E S IL!,, CA , 2FHT ICR.. LF ,A' ICN LA) P .I' 1 .. t

I . k W h '' , MT\(Lh U, . (i Ti"F CF l C'

.22 !.34.,8 0,0 28,; I"S, 0.02 42,00 0.00

iA: 3 .. ... . .,...,. I N -.x T - ,I .i C t T T pF I .p,':1



PLAN 3 .......... INTTYLV,, UL SPILLWAY CREST TOP OF DAM
ELFk'6T',1i 1231.02 1231.00 1237,50

STORAGE 159. 158. 378.
OUTFLOW 1. 0. 3858.

RATIO MAXIMUM MAXIMUM PAXIMUM MAXIMUM DURATION TIME OF TIME or
OF R EsERYIR DEPTH STORAbE OUTFLOW OVER IOP MAX OUTFLOW FAILURE

) PMF W.S.ELEV OVER DAM AClFT CFS HOURS HOURS HOURS

,22 1234,89 0,00 283, 1786. 0.00 42.00 0,00
)

PLAN 4 t............. INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEQATION 1231.02 1231.00 1237.50
SFRAOE 159, 158, 37,
OUTFLOW 1. 0. 3858,

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
IF RESERVOIR DEPTH STORAGE OUTFLOW OYER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

.22 1234.89 0.00 283. 1786, 0.00 42.00 0.00

) PLAN I STATION 8

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGE,FT HOURS

.2 1785. 1211.6 42.00

PLAN 2 STATION 8

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGE,FT HOURS

2 1785, 1211,6 42.00

PLAN 3 STATION 8

hA IhMlm MAXIMUM TIME
RATIO FLO.!CFS STAGEFT HOURS

.22 1785. 1211.6 42.00

PLAN 4 STATION 8

MAXIMUM MAXIMUM TIME
RATIO FLOWECT SIAGEFT HOURS

.22 I/U,. 1211.6 42,00
SUMMASY (IF I'6M SAFETY ANALYSIS

S.................



) JUIIhiR1 UI rL'O Jr1f LII h.1i._L IJi,

)} PLAN I ......... .. INITIAL VALUE SPILLWAY CREST TOP OF DAM

ELEVATION 1169.98 1170.00 1171.50
SToRACE 61. t2. 147.

) OUTFLOW 0. 0. 5505

RATIO MAXIMUM MAXIMUM MIXIMUM MAXIMUM DURATION TIME CF TIME OF
OF RESERVOIR [EP'IH STORAGE OUTFLOW OVL R TOP MAX KLII LOW FAILUKE

PMF W.S.ELEV OVER DAM AL-1I CFS HOURS IHuUKt iiutJiS

.22 1173.64 0.00 114. 2967, 0.00 42.00 0.00

PLAN 2 ............... INITIAL VALUE SPILLWAY CRE6T TOP OF DAM
ELEVATION 1169.98 1170.00 117J.50

SSItIkAGE 61. 62. 141,
OUTFLOW 0, 0. J.

RATIO MAXIMUM MAXIMUM MAXIMUM MAKI MUM DURATION TIME OF TIME OF
OF RES[NVLOIR IEPTH SIIRAGE OUIFLOW OVER 10P MAX UUIlLOW FAIlURE

FMF W.S.ELEV OVER DAM At-F I CFS HOURS % HUbRS HbURS

.22 1173,64 0,00 114, 2967, 0,00 42,00 0.00

PLAN 3 ........ ...... INITIAL VALUE SPILEWAY CREST TOP OF DAM
ELEVATION 1169.98 1170.00 1175.50
'! BAbE 61, 62. 14',
LUT LOW 0. 0 , 50 ,

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATIONI TIIE OF TIME OF
OF RI ' FR IV!R [,'PH SI 9R'GE OUTFLOW OVER ToP MAX GUTFLOW fAtili,

PFW W.SJ LE' OVeR P'AM AC-f I C FS HOUNS H0U.13 HUR

.22 1173.64 0.00 114, 2967, 0.00 42.00 0.00

F !AN 4 ............... INITIAL VALUE SPILL WAY CREST TOP OF 1AM
FI.X ATIOIN 1169.9J 1170.03 117 ...u

S ti,', 61. 1i, 41,

RATIO MI, IM MAYIMULM u MAXIMUM MAXIMUM {1UPATION TIME (IF TIME OF
E: >v f hlI ['! Pkll ST PRAGE 00U1TLUW OV[R IOP MAX Ui TLOW FAILUIKl

FF W ,.I i.' OVER IAM AL -Fl E1 S 1HOU:S HOURS HOUkS

,22 I!3,64 0.00 114, 2967, 0.00 42.00 0.00

PLAN I STATION 12

O ;,I , MAXIMUM TIME
RATIO FLOU',VL SIA1F J1 HOUfRS

., 2 .1yt". 1151,.6 42.2



.2 2964, 1151 A 42.25

PLAN 2 STATION 12

MAXIMUM MAXIMUM TIME
RATIO FLOW,CFS SIAGEFI HOURS

.22 2964. 1151.6 42.25
3

PLAN 3 STATION 12

MAXIMUM MAXIMUM TIME
RATIO FLOW,CFS STAGEiFT HOURS

.22 2964, 1151,6 42.25

PLAN 4 STATION 12

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

,.22 2964, 1151,6 42.25

) PLAN 1 STATION 13

MAXIMUM MAXIUM TIME
) R{l FLWIZES SlTihEF T Htl S

12 2959. 1085.2 42.25

PLAN 2 STATION 13

MAXI MUM MAXIMUM lIME
RATIO FLO,CFS STA6{,FT HOURS

.1. 1959, 108J.2 42,25

) PLAN 3 STATION 13

MAXIMUM MAXIMUM TIME
RATIO FLOWCIS SIAGE,FI HOLKS

.22 29J9, 1085.2 42.25

) PLAN 4 STATION 13

MAXIMUM MAXIMUM TIME
) RATIO FtOW .fS STAGEFT HOURS

.2 ?v 1085.2 42,25
SUMMARY tl V,Ji SAFETY ANALYSIS

IA AN I ........... INITIAl Vi 11E bsFIlWAY Cgf;T To pr OPAM



00IiIritiIl Ut LiHWl t fI LII hPIIL IbIa

PLAN I ............... INITIAL VALUE SPILLUAY CREST TOP OF DAM
ELEVATION 1265.97 1266.00 1267.00
S TOR6AE 352. 3531 392,
OUTFLOW 0, 0. 27,

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOU OVER TOP MAX OUTFLOW FAILURE

PMF WISELEV OVER DAM AC-f, CFS HOURS HOURS IIdURS

.2 1267,46 .46 411, 147, B,00 42,75 0,00

PLAN 2 .............. INITIAL VALUE SPILIIt Y CREST TOP OF DAM
ELEVATION 1261,7 1266.00 1267.00
S 1 it,-, 352. 353. 392.

OUTFLOW 0. 0. 27.

RATIO MAXIMUM MAXIM1UM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESLRVJIR DEPTH SIORAGE OUIFLOU OVER TOP MAX OUTILOW FAiIIUKE

PMF U.S.ELEV OVER DAM 4C-FT CFS HOURS HOLU.s HOURS

.22 1267.46 .46 411. 147, 6.00 42.75 0.00

'LAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1265.97 1266.00 1267.00
S I1Li GE 352, 33. 3Y-2.
OUTFLOW (,, 0. 27,

RATIO MAX 1IMUM MAXIMUM MAXIMUM MAXIMUM IURATION TIME OF TIME OF
U- ERYS .OIR [DEPlTH STO0,6fE OUIFLOJ CYF, lOP MAX OUTFLOW FAILU[

F F W,S,.ILEV OVER DAM AC-F l CFS HOURS HuWRS flOURS

.22 1267.46 .46 411. 147. 8.00 42.75 0.00

FLAN 4 .......... #.... INITIAL VALUE SPILI.WiY CREST TOP OF DAM
Ft I VAT ION 126J.97 126 O0 1267.00

352, ,''.353. 392 ,

OUTFLOW 0. 0. 27,

RATIO MAXIMUM MAylIUM MAXIMUM MAXIMUPM DURATION TIMF OF TIME OF
() Lr RYVIIR D1EPTH STl UROtff ol F LOW k! R IUr MAX f01T LOW F AII U1E

1F U.S.EIEV OVER DAM Ar -F T CFS IUOURS HOURS HOLUKS

,22 1267,46 .46 411. 147, 8.00 42.75 0,00

PLAN I STATION 16

MAXInUM MAXIMUM TIME
RATIO FLOUJ-S 5TAGE,FT HOUKS

.22 1'17, 1200.9 42.75



PLAN 1 STATI 01 16

MAXIMUM MAXIMUM TIME
RATIO FLOWtCFS STAGEFT HOURS

*.22 147. 12,00,9 42.75

PLAN 2 STATION 16

MAXIMUM MAXIMUM TIME
RATIO FLOWtCFS STAGErFT HOURS

22 147, 12,00.9 42.75

i)

PLAN 3 STATION 16

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

.22 147, 1200.9 42.75

PLAN 4 STATION 16

MAXIMUM MAXIMUM TIME

RATIO FLOUCFS STAGEFT HOURS

)22 147, 1200.9 42.75
I SUMMARY OF 11AM SAFETY ANALYSIS

PLAN 1 .......... .... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1176.00 1176-00 1178.00

l)
STORAG 92 STATIO 334

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESLRVOIR DEFPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE
.h PMF W.S.LEV OVER DAM AC-FT CFS HOURS HOURS HOURS

.22 1178.09 .09 342. 355 2,50 44.25 0.00

PLAN ?.............. INITIAL VALUE SPILLWAY CREST TOP OF DAM
ElEVATION 1176.00 1176.00 1178.00
STORAGE 192, 192. 334.

OUTFLOW 0. 0. 313.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR EFTH STORAGF OUTFLOW OVER TOP MAX OUTFLOW FAILURE
PMF W,SELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

.22 1178.09 .09 342. 355. 2.5O 44.25 0.00

3

PLAN 3 .............. INITIAL VALUE SPILLWAY CREST TOP OF DAM
FLFkh 1E 19. 1.iI tin

OUFLW , . 13



) ,2 2 1 1 7 8 .0 9 .0 9 3 4 2 , 3 5 ,. 2 , 5 0 4 4 .2 5 0 .0 0

PLAN 3 ...... ..., . INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1176.00 1176.00 1178.00
STORAGE 192, 192, 334.
OUTFLOW 0. 0, 313,

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEFTH SIO ,UL UUIFLOW OVk TO[ MAX OUITFLO FAILURE

PMF U.S.ELEV OVER 11AM AC-Fr CFS HOURS HOURS HOURS

.2 1178.09 ,09 342. 3 j, 2.50 44.25 0.00

PLAN 4 s .... ........ INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1176,00 1176.00 1173,00
STORAGE 192. 192, 334.
OUTFLOW 0. 0, 313.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM D ATION TIhE OF TIME OF
OF RESERVJIR DEFI SI 0R.-iGE OUTIFLOW OVLR TOP MAX OUIFLOW FAILURL

PMF W.S.ELEV OVER DAM AC-FT CFS HIOURS HLURs HOURS

.22 1178,09 .09 342, 35. 2.50 44,25 0,00

PLAN I STATION 20

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

2 354. 1081.1 44.25

PLAN 2 STATION 20

MAXIMUI M A XIMUM TIME
RATIO FLOW CFS STGE FT HOURS

.22 354, 1081,1 44.25

PLAN 3 STATION 20

MAXIMUM MAXIMUM TIME
RATIO FLOICFS SUAGEFT H0JtS

.22 354, 1081.1 44,25

PLAN 4 STATION 20

MAX 1 ilii MA\I MUM TIME
RATIO F O :.L, . STAGE,FT HouRS

.2 3 . , t~1 1.1 44.25
I 1.01, SAF[li AN.4ASIS



KA i Ll LUWoLt b blift 41 HUUB

i' 2 2 3 5 , 1 0 9 1 . 1 4 4 .2 5 ,

PN1LVI SUMMARY Of DAM SAFETY ANALYSIS

PLAN I ...... ..... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1040.90 1040.90 1044,90
STORAGE 194, 194, 433,
OUTFLOW 0. 0. 3322,

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR IPTH STORAGE OUTFLOW bVER TOP MAX OUTFLOW FAILURE

PMF W,S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURfS

.22 1045.42 052 468, 7478. 1,29 42.50 42.21

PLAN 2 .............. INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1040.90 1040.90 1044.90
STORAGE 194, 194, 433,
OUTFLOW 0. O, 3322.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PF'F W.S.ELEV OVER [AM AC-FT CFS HOURS HOURS HOURS

.22 1045,43 .53 468, 6853, 1,44 42.75 42,25

PLAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1040,90 1040,90 1044,90
STORASE 194, 194, 433.
OUTFLOW 0, 0. 3322.

RATIO MAXIMm.1 MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF I R VF 1IIR TEFIH SIOLk,',FE OUilLOW O0" TOP MAX OUIFLOW FAILUKE

FmF W.S,ELEV OVER [AM AC-FT CFS HOURS HOUR3 flOu;RS
, 1 045.43 ,53 469. 1

,:1.2 094, 1,71 43.25 42.25

PLAN 4 ......... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1040.90 1040,90 1044.90
STOC!AfE 194. 194, 433.
OUTFLOW 0. 0. 3322.

RATIO MA'IMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TlM OF
OF RESERYt!IR ILFI STOR,'iGE OUTFLOW OVER TOP MAX OUTFLOW FAILUKE

FMF W.S.FLEV OVER DAM AC-FT CFS HOURS HOURS HOURS

.22 1045.51 .61 474, 4253. 3.25 42.75 0,00

PLAN I SiHTION 24

M., IMi M1AYI MUM TIME



"I

MAXIMUM H 's I rUM TIME
RATIO FLOWCFS STAGEFT HOURS

.22 6872, 983.0 42.75

PLAN 2 STATION 24

MAXIMUM MAXIMUM TIME
RATIO FLOWL' STAGEFT HOURS

.22 6481. 982.8 42,75

PLAN 3 STATION 24

) MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

). 5864, 982.5 43.25

) PLAN 4 STATION 24

MAXIMUM MAXIMUM TIME) RATIO FLOWCFS STAGEFT HOURS

.22 4244, 981.6 42.75
)

PLAN I STATION 25

MAXIMUM MAXIMUM TIME
RATIO FLOUEFS STAGE,FT HOURS

.22 6877, 781,4 42.75

PLAN 2 STATION 25

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

.22 6406, 781,2 43,00

PLAN 3 STATION 25

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS SIAGEPFT HOURS

.22 5756. 780.8 43.25

PLAN 4 STATION 25

MAXIlUl MAXIhUM TIME
RATIO rWC :3, SIAGEFT HOURS

,2? 4247. 700.0 43.00



PLAN 3 STATION 25

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

.22 5756. 780.8 43.25

FLAN 4 STATION 25

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

) .22 4247, 780.0 43.00

) PLAN I STATION 26

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

.22 6671. 754,1 42,75

) PLAN 2 STATION 26

MAXIMUM MAXIMUM TIME
RATIO FLOWCFS STAGEFT HOURS

.22 6422. 754.0 43.00

PLAN 3 STATION 26

MAXIMUM MAXIMUM TlIE
RATIO FLOWCFS STiGEFT HOURS

5691, 753.j 43.25

PLAN 4 STATION 26

MAXIMUM MAXIMUM TIME

RATIO FLOWCFS STAGEFT HOURS

.22 4246. 752,5 43.00EOI ENCOUNTERED,

IRMI NL 255 TIME OUT.
hE 8O/fh12. 0.12.t,
'1

)
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GEOLOGIC REPORT

Bedrock --Dam and Reservoir

Formation Name: Towamensing Member of the Catskill Formation.

Lithology: Fine to medium grained, gray calcareous sandstone, with
interbeds of olive to gray shales and siltstone. The sandstones

make up 90% of the formation and are thick bedded with distinct
cross-lamination. Lenses of calcareous conglomerate are locally
present.

Structure

The dam is located near the eastern edge of the Pocono Plateau.
The regional strike of the beds is N40*E and the dip is a few
degrees to the northwest. Minor folds are superimposed on the
regional dip and locally dips as high as 150 occur. No faults are
mapped in the vicinity of the dam. Joint sets trending N20 to 130 E
and N82*E to N75°W are reported.

Air photo fracture traces trend: N50E and N40*W.

Overburden

This site is within the limits of Pleistocene glaciation and variable

thicknesses of glacial till and outwash sediments are present. The
records of borings along the centerline of the dam show one to

three feet of topsoil and "clay" above "hardpan." The borings were
all less than ten feet deep and no rock was encountered. Inspection
reports written during construction describe the "hardpan" as
containing clay, boulders and some sandy layers. It is likely that

this material is glacial till.

Aquifer Characteristics

The rocks of the Catskill formation are essentially impermeable and
ground water movement is entirely along bedding planes and fractures.

4The most permeable aquifers in the area are the sands and gravel of

the glacial outwash commonly found in the valleys.

Discussion

This dam is constructed with a cutoff trench dug into the glacial

till. There was some indication that some of the sandy layers were
water bearing, but the till is probably a quite suitable foundation

material for a dam of this type.



Sources of Information

1. Fletcher, F.W. and Woodrow, Donald L. (1970), "Geology and
Economic Resources of the Pennsylvania Portion of the Milford
and Port Jervis 15-Minute Quadrangles," Pa. Geologic Survey
Atlas 223, Harrisburg, Pa.

2. Sevon, W.D., et al., "Geology and Mineral Resources of Pike
County," open file report, Pa. Geologic Survey, Harrisburg,
Pa.

3. Air photographs dated 1973, scale 1:40,000.

4. Plans and inspection reports in file.
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